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[Tpu pa3paboTke MporpaMMsbl 10 OMOJIOTUU TEOPETUUECKYIO OCHOBY
U ONpeNeleHHs MOAX0A0B K (POPMUPOBAHUIO COJAEP)KAHUSI yueOHOIro
npeaMeTa «bHOJIOrHs) COCTaBWIN: KOHIENTyalbHbIe MojoxeHuss GI'OC
COO o B3aUMOOOYCIOBJIEHHOCTU LIEJIEH, COAEpPKAHUA, PE3yIbTaTOB
oOydueHHsT W TpeOOBaHMH K YPOBHIO TIOJATOTOBKH BBIITYCKHHKOB,
NOJIOKEHUsT 00 oOoOmMX LensX M NIPUHLHUIAX, XapaKTepU3YHOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpEAHEro oOuero oOpa3oBaHHsS B
Poccutiickoii deneparuu, a TakKe MOJOKEHUS O CICU(PUKE OMOIOTHH,
e€¢ 3HAUGHWU B T[IO3HAHUM OKUBOM TpPHUPOABI H  oOecrneYeHuu
CYLIECTBOBaHMs 4dejoBeueckoro obmiectBa. CorigacHO Ha3BaHHBIM
MOJIO)KEHUSIM, OIpPEAETCHbl OCHOBHbIE (YHKUHMU TPOrpaMMBbl 110
OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma mo 6monoruu HaéT MpeAcTaBIeHUE O Mesx, 00 oomei
cTpaternu OOydYeHHWs, BOCIUTAHUS ©  Pa3BUTUSA  OOyYAIOLIUXCS
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenser o0s3aTeabHOE
IIPEAMETHOE COAECPKAHUE, €TO CTPYKTYPY, paCIpeiesIeHUe 10 pa3aeiaaM u
TeMaM, PEKOMEHIYEeMYyI0 TMOCIeA0BATEIbHOCTh HW3YYCHHUSI Y4eOHOTO
Marepuana ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKKA 00pa30BaTENbHOIO IpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

B nporpamMme mo OMOJIOTMM TaKXe€ YYWTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM ~ JIMYHOCTHBIM, METAlpeJIMETHbIM M  MNPEIMETHBIM
pe3ynpTaTaM oO0ydeHusi B (HOpPMHUPOBAHHHM OCHOBHBIX BHJIOB Yy4eOHO-
MIO3HABATEJIbHON J1€ATENbHOCTH/yUeOHBIX JIEHCTBUH OO0yyarommxcs I10
OCBOEHHUIO COJIEPKaHUsl OMOJIOTHYECKOTO 00pa30BaHusl.

B nporpamme mo Oumomorum (10-11 xmaccel, 0a30BBI YPOBEHB)
peali30BaH TMPUHIUI MPEEeMCTBEHHOCTH B H3yYe€HUU OHOJIOTHH,
Onarofaps yeMy B HEll IpOCMaTpUBAETCsl HAIIPABIECHHOCTh HA pa3BUTHE
3HaHUH, CBSI3aHHBIX C  (OPMHUPOBAHHEM  E€CTECTBEHHO-HAYYHOTO
MUPOBO33pPEHNUs, LIEHHOCTHBIX OPUEHTALMH JIMYHOCTH, HKOJIOTHYECKOTO
MBIIIJICHHSI, TPEJICTABICHU O 3JI0POBOM 00pa3e *KU3HU U OepeskHBIM
OTHOLIEHUEM K OKpYyXarllen npuponHou cpexne. Ilostomy Hapsagy c
U3y4eHHEM OOLIEOMONIOrMUECKUX TEOPUM, a TaKKe 3HAaHUU O CTPOCHUH
KUBBIX CHUCTEM Pa3HOI'O paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOLECCOB B MporpaMMe MO OHONOrMM YJIEJIEHO BHUMaHHE
WCIIOJIb30BAHUIO TOJYYEHHBIX 3HAHUW B MOBCEAHEBHOM XU3HU IS
pelieHrsT TPUKIATHBIX 3aJad, B TOM 4HCIE: NPOPUITAKTHKU



HACJICJICTBEHHBIX  3a00JICBaHUN  YEIOBEKa, MEIUKO-TeHETUYECKOTO
KOHCYJTBTUPOBaHUS, OOOCHOBAaHHUS JKOJOTHYECKH IEIeCO00Pa3HOTO
NOBE/ICHUS B OKpY’Kalolllell MPUPOAHON cpele, aHalu3a BIMSHUS
XO3SIICTBEHHOM JESTEIbHOCTH YE€JIOBEKa HAa COCTOSIHME MPUPOAHBIX U
HCKYCCTBEHHBIX OSKOCHUCTEM. YCHWICHHE BHUMAaHHUS K MPHUKIAIHON
HAIpaBIEHHOCTH ydeOHoro mpeamera «buonorus» MpoaAWKTOBAHO
HEOOXOAMMOCTBIO O00ECTICUCHHS YCIOBUU [IJI1 PEIICHUS OJHOW W3
aKTyaJIbHBIX 3a7[ad IIKOJBHOTO OMOJIOTMYECKOr0 00pa3oBaHUs, KOTOpas
npenamnosiaraeT  (GOpMUPOBaHHE Y  OOyyaroUMxcs  CHOCOOHOCTH
aJanTApPOBaTbCd K  M3MEHEHUSAM  JHHAMUYHO  Pa3BUBAIOIIETOCA
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpegHero ooOumero oOpa3oBaHUSA 3aHUMAET
BakHoe Mecto. OHa obOecrneunBaeT (OPMUPOBAHHME Y OOYUYaAKOLIUXCS
NPEJICTaBICHU O HaydyHOW KapTUHE MHpa, paclupser u o0o0maert
3HAaHUA O KXUBOW MPUPOJE, €€ OTIMUMUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alli W JBOJIOLNHU, CO3MaET YCIOBHS IJS: TO3HAHHUA 3aKOHOB
KUBOW mpuponbl, (GopMUpPOBaHUA (YHKLIMOHAIBHOM TI'pPaMOTHOCTH,
HABBIKOB 370pPOBOr0 M 0€30MacHOro o0pas3a KU3HU, KOJIOTHYECKOTrO
MBIIIEHHS], IEHHOCTHOTO OTHOILLIEHUS K )KMBOW IPUPOJIE U YETIOBEKY.

bonpmioe 3HaueHwe OWONOrUS HMMEET TaKXKe [UJIl  PElICHHs
BOCITUTATEIbHBIX U PA3BUBAIOIIMX 33/1a4 CPEAHEro o0IIero oopa3zoBaHus,
couuanu3anuu odydaromuxcs. HM3ydenwe Ouonorun oOecreurBaeT
yCIIOBUS 1711 OPMUPOBAHUS MHTEIJIEKTYaJIbHBIX, KOMMYHHUKAILIMOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYyJIbTYpbI, CIHOCOOCTBYET
MHTETpai OMOJIOTUYECKUX 3HAHWNA C TPEACTABICHUSMU U3 APYTUX
yu4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU M reorpadum.
Ha3panHble TOJIOXKEHHUS O TpeAHA3HAUYEHWU Yy4eOHOro mpeamera
«buonorusy) cocTaBUIN OCHOBY JJISl OMPEEICHHUS MOIX00B K 0TOOpY U
CTPYKTYPHUPOBAHHUIO €TO COACPKAHMUSI, MPEACTABICHHOTO B IPOTpaMMe 110
OMOJIOTHH.

OTt60p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE OCYHIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOro MOAXOMAa, B
COOTBETCTBUHM C KOTOPHIM OOydaromuecss AODKHBI OCBOWUTH 3HAHUA U
yMEHHs, 3HauuMble i1 (opMupoBaHHS ~ OOMmIEH  KyJIbTYpHI,
OTIpE/ICISIONINE aJeKBATHOE IIOBEJCHHUE UEJIOBEKa B OKpY)KArOIIEH
IPUPOIHON cpene, BOCTpeOOBaHHbIE B IOBCEJAHEBHOM JKM3HU W
IpaKTHUECKON nearenabHocTu. Ocoboe MecTo B 3TOHM cucTteMe 3HaHMi
3aHUMAIOT DJJIEMEHTHI COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOHM IS



(dhopMHUpOBaHUS TIPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE  MHpa W  I[EHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,
CIIOCOOCTBYIOIIUX TYMaHU3AIMK OUOJIOTHYECKOTO 00pa30BaHMUS.
CTpyKkTypupoBaHUE  COJAEpXKaHUsA  y4eOHOro  marepuaja B
nporpaMMe 10 OHOJOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAYCHUS 3HAHUHN 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX KHUBOUM MPUPOIBI, O
€€ YpPOBHEBOM OpraHM3alMM W SBOJIOUUH. B COOTBETCTBUMU C 3TUM B
CTpPYKType ydeOHoro mnpeamera «buonorus» BbIIEIEHBI CIEIYIOIINE
colepkareibHble JUHUM: «buonorus kak Hayka. MeToasl Hay4yHOro
no3HaHus», «Kietka kak Ouojoruueckas cucreman, «OpraHu3M Kak
Oounonoruueckas cuctema», «CrucreMa m MHOTOOOpasHe OPraHUYECKOTO
MHpa», «IBOJIOLUS KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYLIUE UM

3aKOHOMEPHOCTIY.
enp wuzyuyeHust ydyeOHoro mnpenmera «buonorus» Ha 0a3oBoM
YpOBHE — OBJIaJicHUE OOYyYaIOIMMUCS 3HAHUAMH O CTPYKTYpHO-

(YHKIIMOHATLHOW OpraHM3alliyd JKUBBIX CHUCTEM pa3HOTO paHra H
npuoOpeTeHne yMEHUIH UCMONb30BaTh ASTH 3HAHHS [ TPAMOTHBIX
NCUCTBUH B OTHOIIGHUHM OOBEKTOB JKMBOM NPUPOABI W PEIICHUS
Pa3INYHBIX KU3HEHHBIX MPOOIEeM.

JlocTrkeHue e u3ydeHus ydeOHoro mpeamera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOMIMMHUCS CHCTEMbl 3HAHUH O OHOIOTHYECKUX
TEOPHSIX, YYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTEe3aX, NMpaBUiIax,
CITy>KaIlluX OCHOBOU JUTIsi POPMHPOBAHUS MTPEJICTABICHUH O €CTECTBEHHO-
HAYYHOH KapTHHE MHpa, O METOJaX HAy4YHOTO IO3HAHUs, CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTSIX JKMBBIX CHCTEM pa3HOTO YpPOBHS
OpraHu3aIiH, BHIAAIOMIUXCS OTKPBITHSIX U COBPEMEHHBIX MCCIIEOBAHUSX
B OMOJIOTHH;

dbopmupoBaHue y 00yJaromuXxcst MI03HABATENBHBIX,
MHTEJUIEKTYalIbHBIX U TBOPYECKHX CIIOCOOHOCTEW B MpoIlecce aHaiu3a
JTaHHBIX O IYTSAX pPa3BUTHS B OWOJIOTMM HAyYHBIX B3[VIANIOB, UACH H
MOJX0/I0B K U3yYEHHIO KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alINY;

CTaHOBJICHHE y 0Oydaromuxcs o0IIeil KynbTypbl, QYHKIMOHAIBEHOMI
IPAMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH W OICHHUBATH SIBICHHUS
OKpY>KaIOIIeT0 MHpa KUBOW MPUPOABI HA OCHOBAHUH 3HAHUH U OTBITA,
MOJTYYCHHBIX TPU U3yYSHUH OHOJIOTUH;

dopmupoBanue y 0OydarOUmIMXCS YMEHHH WIUTIOCTPUPOBATH
3HAYCHWE OWOJIOTUYECKUX 3HAHWUW B MPAKTUYECKOH JEeSATEITHHOCTH



YeJI0BEKa, PA3BUTUM COBPEMEHHBIX MEJUUMHCKUX TEXHOJIIOTHMH U
arpoOMOTEXHOJIOTUH;

BOCHHUTAHHUE YOEXKIEHHOCTH B BO3MOYKHOCTHU IO3HAHMS YEIIOBEKOM
KUBOU TPUPOABI, HEOOXOAUMOCTH OEpEekKHOr0 OTHOLIEHUS K HeH,
COONIOICHUA OJTUYECKUX HOPM TIPU TPOBEACHUU OHOIOTUYECKUX
HCCJICIOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU Jis TOBBIIICHUS
YPOBHSI 3KOJIOTMUECKOM KYJIbTYpbl, JUisi (OPMHPOBAHUS HAYYHOTO
MHUPOBO33pPEHUS;

MIpUMEHEHUE NMPUOOPETEHHBIX 3HAHMM M YMEHHI B IOBCEIHEBHOM
KU3HU U1 OLIEHKU TOCJIECTBUNA CBOEH JIEATEbHOCTH 10 OTHOIICHUIO K
OKpyXXarollel cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE U
coOmro/ieHre Mep NpoUIaKTUKHU 3a00JIEBaAHUM.

B cucreme cpennero obuero oopazoBanus «buonorus», usyuaemas
Ha 0a30BOM YpOBHE, SBIACTCA OOSA3aTETbHBIM YYEOHBIM IPEAMETOM,
BXOJSIIMM B COCTaB NpeaMeTHOW oOnactu «EcTecTBEHHO-HAay4YHbIE
IIPEAMETBD.

Jlns m3ydeHus: OMOJIOTMM Ha 0a30BOM YPOBHE CPEIHErO O0OIIero
oOpazoBanusi otBoauTcs 68 uwacoB: B 10 kiacce — 34 wyaca (1 yac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorust kak Hayka. CBsa3b Ouosiornn ¢ OOLIECTBEHHBIMH,
TEXHUYECKUMU U JPYIMMHM €CTECTBEHHBIMM HayKamu, ¢uiocoduei,
ATUKOW, ACTETUKOW W mpaBoM. Ponp Ouonormun B (HopMHupoBaHUH
COBPEMEHHOM HayYHOU KapTUHBI Mupa. CucTeMa OMOJIOTHIECKUX HaYK.

MeToapl O3HAHUS KMBOW MPHUPOABI (HAONIOAEHNE, SKCIEPUMEHT,

ONMCaHUE, U3MEPEHHE, KJ1accupuKanus, MOJICJIMPOBAaHUE,
CTaTUCTHYECKasi 00pabOTKa TaHHBIX).
JlemoHcTpanuu:

IToptpetsi: U. lapBun, I'. Mennens, H. K. Konbsuos, [[x. YorcoH u
@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOJIBD.

JlaGopaTopHblie ¥ NpakTHYecKue padoTbl:

[TpakTuyeckas padora Ne 1. «Mcnonb30BaHue pa3IMUHBIX METOIOB
MIPU U3yYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTeMbI U X OPraHU3aIMs.

JKuBble cuctemMbl (OMOCHCTEMBI) KaK MpeaMEeT U3YICHUS OMOJIOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CpoiicTBa OmMocucTeM W UX pa3HOOOpaszue. YPOBHH OpraHHU3aIUH
OuocucTeM: MOJEKYJISAPHBIN, KJIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, HKOCHUCTEMHBII (OMOTeO1IeHOTUYECKHUIA),
onochepHbIi.

JlemoHcTpanuu:

Tabmuupl 1 cxembl: «OCHOBHBIE NPU3HAKUA KU3HU», «YPOBHH
OpraHU3alUU KUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. XumMuuyecKkuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM  COCTaB  KIETKH.  XUMHYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boja 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIMY BOABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepkanne
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEPHI
OenkoB. HezaMeHnMbIE M 3aMEHIUMBIC AMHHOKHCIIOTBI. AMHHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYypbl O€JIKOBOW MOJEKyIbl (NEepBUYHAS,



BTOPUYHAS, TPETUYHAsI M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoOlcTBa OeNKOB. bronorndeckue GyHKINHA OSITKOB.

®depMeHTHI — OHuonoruueckue karaauzatopsl. CTpoeHue pepmeHTa:
aKTUBHBIM  1EeHTp, cyOcTpatHas cneuu@uuHocTb. KogepMeHTHI.
Buramunbl. OTinuus GepMEeHTOB OT HEOPTAaHHUECKHUX KaTaIU3aTOPOB.

YrieBoasl: MOHOCaxapubl (TIK0K03a, pubo3a U JE€30KCHpU003a),
nucaxapubl (caxaposa, JIAaKT03a) U morcaxapuibl (Kpaxmal, TJIUKOTEeH,
Hesutoa03a). buonornueckue GyHKIUU YriIeBOJOB.

JIunu bl TPUTIIULEPUABL, bocomunusl, CTEPOUJIBI.
['unpodunsHO-THAPOPOOHBIE  cBOMcTBAa. buonormdeckne  QyHKIUH
munuaoB. CpaBHEHHE YTIEBOJIOB, OCIKOB WM JIMMHUIOB KaK UCTOYHUKOB
DHEPI'UHu.

Hyxknennoseie kucnotsl: [JHK u PHK. Hykneoruasl — MOHOMEpBI
HyKJIenHOBbIX Kuciaor. Crpoenume u ¢ynkuun JIHK. Crpoenue u
¢bynaxun PHK. Buast PHK. AT®: crpoenune u GyHKIUN.

[utonoruss — Hayka o kjnetke. Kiietounass Teopus — mnpumep
B3aMMOJCHCTBUS uJed U (AKTOB B HAYyYHOM [O3HAHUU. MeTo.bl
U3Y4YEHUS KIIETKH.

Knetka kak menoctHas xuBas cucrema. OO1ue npusHaku KJIETOK:
3aMKHYTasi HapykHas meMOpana, mouiekysbl JIHK kak renerudeckuii
anmnapar, CUCTeMa CUHTe3a Oenka.

Tunel  KJIETOK:  3yKapHOTHYECKas W MPOKAPUOTHYECKAs.
Oco0OeHHOCTH CTPOEHUsl MPOKapuoOTHUECKOM KileTkU. KilerouHas creHka
Oaktepuii. CTpoeHHE DYKapHOTHUECKOW KICTKH. OCHOBHBIC OTIHYHS
PACTUTENBHOU, ’KUBOTHOW U TPHUOHOMN KIIETKH.

[IoBEpXHOCTHBIE  CTPYKTYpbl KJIETOK — KIETOYHAas CTEHKAa,
IIIMKOKANUKC, uX QyHkiuu. [Ina3zMaruyeckass MeMmOpaHa, e€ CBOICTBa U
¢bynakun. Huromnasma u e€ opranousl. OgHOMEMOpPaHHBIE OPTaHOUIBI
knetku: OIIC, ammapar [onbmxu, sm3ocoMbl. [lomyaBTOHOMHBIE
OpraHOMJbl KJIETKM: MHTOXOHJpHUHM, IutacTuabl. IIpoucxoxnenue
MUTOXOHJpHUM U mactua. Buael mnactun. HememOpaHHble opraHOUIBI
KJIETKU: puOOCOMBI, KJIIETOUHBIN LEHTP, LEHTPUOIH, PECHUUKH, KTyTHKH.
QyHKIIMY OPraHOMIOB KIETKU. BKItOYeHus.

Anpo — perynaTtopHeli HeHTp KieTku. CTtpoeHue snapa: saepHas
000J104Ka, KapuoIia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBIL.

TpaHCOPT BEIIECTB B KIIETKE.

JlemoHcTpanuu:



IToptpetnl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P.
Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juarpammel: «PacnpeneneHne XUMUYECKHX JIEMEHTOB B HEKHBOM
npupone», «PacrpeneineHne XuMHUUECKUX 3JIEMEHTOB B dKUBOUW MPUPOIEY.

Tabmuet u  cxeMmbl: «llepuoanueckas TaOIUIIa XUMHUYECKUX
aneMeHToBy, «CTpoeHue MOJEKyJbl BOAb», «buocuHTes Oenkay,
«CtpoeHue Moisekyinbl Oenka», «Ctpoenue pepmenra», «HykinenHoBble
kucnotel.  JHK», «Ctpoenne wmomsekyinsl AT®O», «CrpoeHune
AYKapUOTUYECKOUN KIETKN», « CTPOCHUE KUBOTHOU KIETKW», «CTpoeHue
pacTUTENIBHOW  KIETKW», «CTpoeHHe NpPOKapUOTHYECKOM KIIETKW»,
«CTtpoenue spa KIETKN», « Y IIeBOAbD), «JIMmuasn.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJIOBaHUE IS
MIPOBEICHHUS HaOJII0ICHUH, M3MEPEHUN, AKCIIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, ’KUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

Jlabopatopuass pabora Ne 1. «/3ydyeHwe KaTaIUTHICCKOM
aKTUBHOCTU (DEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIM KaTanas3bl)y.

JlabopaTtopHas padota Ne 2. «3yueHnue cTpoeHHs KJIETOK PaCTeHHH,
KUBOTHBIX W  OakTepuil  MOJ,  MHUKPOCKOIIOM Ha  TOTOBBIX
MHUKpoMpenapaTax U UX OIMUCaAHUE.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BelecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUMA
OOMEH) M AUCCUMWIAIUS (SHEPreTUYECKHii OOMEH) — JIB€ CTOPOHBI
€IMHOTO TIpoliecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U
SHEPruM B MOHUMAHUU METa00IM3MA.

Tunel oOMeHa BemiecTB: aBTOTPO(PHBIA U TeTepoTpodHbI. Poib
(dbepMeHTOB B 0OMEHE BEIIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dortocunrte3. CBeToBas U TeMHOBas ¢a3bl QorocuHTe3a. Peaximm
dotocurTe3a. DPdekTnBHOCTh (oTOCHHTE3a. 3HaUYeHHE (OTOCHHTE3a
JUIsl KU3HUM Ha 3emsie. BriusiHue ycioBuii cpenbl Ha (GOTOCHHTE3 U
CIIOCOOBI MOBBIIEHUS €r0 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3.  XEMOCHUHTE3UPYIOIIHE  OakTepuu.  3HAYCHHUE
XEMOCHHTE3a JIJIs1 )KU3HHU Ha 3eMII€.

DHepreTHdeckuii  oOMEH B KIEeTKe. PacimernsieHue BeIiecTs,
BBIJICJICHUE W  AKKyMYyJIHPOBAaHUE DSHEPrUM B  KIETKE. OTalbl
sHepreTuyeckoro obmena. [nukonus. bpoxkeHne ©  €ro  BHJBL
KucnopogHnoe okucneHue, Wiy KIETOYHOE AbIXaHWe. OKHCIUTEIbHOE
dbochopunrpoBanue. IHPEKTUBHOCTS YHEPTETUIECKOTO OOMEHA.



Peakumu matpuunoro cunaresa. ['enernueckas nnpopmanus u JJHK.
Peanuzamus renernueckoit napopmanmu B kKieTke. [ eHeTnyeckuit Ko u
ero cBorictBa. TpaHckpunius — Matpuunbiil cuHTe3 PHK. Tpancmsamus —
OuocuHTe3 Oenka. Ortambl TpaHcasanuu. KoaupoBaHue aMUHOKHUCIOT.
Ponb pubocom B 6mocunTe3e Oernka.

Hexknerounsie Gopmbl KU3HH — BUPYCHL. VcTopus OTKpBITHS
BupycoB (/[. Y. IBanoBckwuii). OCOOEHHOCTH CTPOEHUSI U >KU3HEHHOIO
1yKiIa BHUpycoB. bakrtepuodaru. bonesnu pacTeHud, >KUBOTHBIX U
YeJIOBEKa, BBhI3bIBAEMbIE BUpycaMu. Bupyc ummyHonedUIIMTa YeIoBEeKa
(BUY) — Bozoyautens CIIM/{a. OOpaTHasi TpaHCKpHUIILIKSA, peBepTa3a u
uHTerpasa. [IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIEBaHUN.

JemoHncTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubpr u  cxembl: «Tumbsl maTaHus», «Metabonuzmy,
«MuTtoxoHIpus», «OHEPreTUYECKUM oOMeHn», «Xnopomnuacr»,
«Dotocunte3», «Ctpoenne JIHK», «Ctpoenme m (GyHKIIMOHUPOBAHHE
reHa», «Cunrte3 Oenka», «l'eHernueckuii koa», «Bupycem,
«bakrepuodarny, «CtpoeHue u >xku3HeHHbIM nmkia Bupyca CIIN/a,
O6akrepuodaray, «Pemukarus JJTHK.

O6opynoBanme: Momenu-anmumkanuu  «Ynapoeane JIHK m
TpaHCKpunuus», «buocunTe3 Oenkay, «CTpoeHue KIETKW», MOJEIb
ctpykrypsl JJHK.

Tema S. Pa3smHOoKeHMe W HMHIAUBHAYAJbHOE PpPa3BUTHE
OPraHM3MOB.

Krerounplii 1IUKII, WM JKU3HEHHBIM MUK KieTku. WHTepdaza u
muto3. [Iponeccsl, npoTekatonie B uHTepdasze. Permnukanus — peakius
MarpuuHoro cuHre3a JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA0Op
— KapuoTuil. JIUTUIOMAHBI W TaIUIOMIHBI XPOMOCOMHBIE HAOOPBHI.

XpomaTu/Ibl. [Hutonoruueckue OCHOBBI Pa3MHOXEHUS "
WHAVMBUYaJIbHOTO Pa3BUTHS OPTraHU3MOB.
Henenne knetku — wMuTo3. Cragum wmurtosa. [Ipormeccsl,

IIPOUCXOMSIINE HA Pa3HbIX CTaAMSIX MHTO3a. bHoIOrHueckuii cmbICi
MUTO3A.

[Iporpammupyemasi rudesb KIETKU — aromnTo3.

@®opMbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrosnoe M MmosnoBoe. Bujel
Oecroysioro pa3MHOMKEHHUS: [€JI€HHE HaJBOE, I[OYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE /IS CEJIEKIIMH.



[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu meio3a. [Iporecchl, MpoucXoasiue Ha CTaAUsAX
mero3za.  lloBegenne  xpomocom B Menose.  KpoccunHrosep.
buonornueckuit CMbICIT M 3HAYEHUE MEW03a.

['amerorene3 — mporecc 00pa3oBaHUs TMOJIOBBIX KIETOK Yy
AKUBOTHBIX. [l0JIOBBIE XKene3bl: CEMEHHUKM M au4HUKU. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX KIJIETOK — TraMeT (CrepMaTo30uf, SUICKIeTKa) —
cnepmartoreHe3 U oBoreHe3. OCOOCHHOCTH CTPOEHUS SUIIEKICTOK H
cnepmaro3on1oB. Omnonorsopenue. [lapreHorenes.

WuauBuayanbHoe  pasButhe  (OHTOreHe3).  OMOpHOHAIBHOE
pazBuTHe (3MOpHoOreHe3). Otanbl SMOPUOHAIIBHOIO  Pa3BUTHS Y
MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPyJsILMsl, OpraHOI€HEs3.
[TocTamMOpuoHanbHOE pa3BUTHE. THIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE
OpPraHu3MoB, (haKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pasBurue pacreHnid. OHTOTreHE3 LBETKOBOI'O PACTEHUS:
CTPOEHHUE CEMEHH, CTaJNH Pa3BUTHSL.

JemoHncTpanuu:

Tabmuubr u  cxembl: «DOpMBI  pPa3MHOXKEHUSI OPTaHU3MOBY,
«/IBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHUiD», «BereratuBHOE
pa3MHOXKEHHE pacTeHuit», «J/lenenue kietku Oaktepuit», «CTpoeHue
IIOJIOBBIX KJIETOK», «CTpOeHHEe XpOMOCOMBD», «KII€TOUHBIA LHKIDY,
«Pemmkamua  JIHK», «Mwuto3», «Meio3», «lIpssMmoe u Henpsamoe
pa3BuTHe», «'aMeToreHe3 y MICKOMUTAIOUX U YesloBeKay, « OCHOBHbIE
CTaJIMM OHTOTEHE3a.

ObopynoBaHHMe: MUKPOCKOI, MHUKporpenapaTsl «CrepMaTo30U/ bl
MJIEKOIIUTAIOLIErO», «SHIeKneTka MIIeKonuTampmero», «Kapuokusnes B
KJIETKaX KOpelIKa JIyKa», MarHuTHas MOJeNb-alIuiuKanus «Jlenexnue
kieTkm», moaens JIHK, Mmogens metadaznoit XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

JIaboparopHass pabora Ne 3. «HaOmroneHune MmuTo3a B KIIETKax
KOHUYMKA KOPEUIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

JlabopatopHas pabota Ne 4. «3yueHue CTpOCHUS MOJOBBIX KJIETOK
Ha TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsienCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeameT u 3amauu reHeTUKU. VIcTOpus pa3BUTHsS IE€HETUKH. Poub
LUTOJIOTUM U HMOpPUOJIOTMM B CTAHOBJICHMM T'€HETHKU. Bkiag
POCCUICKHUX M 3apyOEKHBIX YYEHBIX B Ppa3BUTUE TE€HETUKH. MeToabl



TEHETUKU (THOPUAOJOTUUECKUN, ITUTOTCHETUYECKUM, MOJIEKYISPHO-
reHeTuueckuil). (OCHOBHBIE TE€HETHMYECKUE TOHATUA. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIEAOBAaHUS NPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoOHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH CIMHOOOpa3Hs
ruOpuIoB TEepBOro TNOKojJeHUsA. IIpaBuno goMUHHUpPOBaHMS. 3aKOH
paciieruieHdss npu3HakoB. [wmmore3a wyuctoTrel ramer. llomHoe wu
HETIOJIHOE JIOMUHUPOBAHUE.

HuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBHUCUMOTO HACJIEIO0BAHMUS
MpU3HAKOB. [luTOoreHeTnyeckne OCHOBHI AWUTHOPHIHOTO CKPEIIMBAHUSI.
Ananuzupyromiee CkpemuBaHue. lcnons3oBaHue aHANM3HUPYIOLIETO
CKpENIUBAHUS JUIsl ONIPEACIICHUS TE€HOTHUIA OCOOH.

CuemienHoe HacnejoBaHue mnpuszHakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAacCJI€JOBaHUIO T'€HOB. HapylieHue cueruieHuss reHoB B
pe3yapTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETUUECKNE KaPTHI.

I'enetnka mosa. XpOMOCOMHOE ONpPEAEICHUE MMOJa. AyTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTEPOraMEeTHbIE OPraHU3MBI.
HacnenoBanue nprusHakoB, CLENJIEHHBIX C MTOJIOM.

N3menunBOoCTh. Buabl HW3MEHYMBOCTH: HEHACICICTBEHHAs U
HacleACTBeHHasA. Ponb cpenbl B HEHACIEACTBEHHOW W3MEHYHBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUMBOCTU. BapuannoHHbIN
pAl W BapuauMoOHHas KpuBaid. Hopma peakuuu  Mpu3HaKa.
KonnuecTBeHHBIE M KAYECTBEHHBIE MPU3HAKHM M WX HOPMA PEAKIIUU.
CpoiicTBa MOIU(DUKAITMOHHOW H3MEHINBOCTH.

Hacnencreennas, 1GRI0 T€HOTUIUYECKAas, W3MEHYUBOCTb.
KombOunaTuBHas M3MEHUHMBOCTh. Mel03 M IOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHOM  W3MEHYMBOCTU.  MyTallMOHHAasT  W3MEHYUBOCTbD.

Knaccudukanus mytanuii: TeHHBIC, XpPOMOCOMHEIE, TeHOMHBIE. YacToTa
U OpUYMHBl MyTanui. MyTtareHHsie (akTopbl. 3aKOH TOMOJOTHYECKHUX
psSA0B B HaclieACTBeHHOM n3MeHunBocty H. 1. BaBusoga.

BHesimepHas HacIe1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka denoBeka. Kapuorun uyenmoBeka. OCHOBHBIE METOJIBI
TC€HETUKH YEJI0BEKA: reHeaJIOTHYeCKU, OJIM3HEIIOBBIM,
IIUTOTEHETUYECKUH,  OHOXMMHUYECKHH, MOJCKYISIPHO-TEHETHUYCCKUM.
CoBpeMeHHOE OIpeIesICHNE TeHOTHUIIA: MOJJHOT€HOMHOE CEKBEHUPOBAHME,
FCHOTUIIUPOBAHUWE, B TOM 4ucie ¢ 1nomompro [II[P-ananu3a.
HacnencrBennbie 3a00JeBaHus YeIOBEKa: I'eHHBIC OOJIE3HH, OOJIC3HU C



HACJIEJICTBEHHOM MpPEeapaclo0oKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comartnyeckue W TreHepaTuBHble MyTaluu. CTBOJOBBIE  KIJIETKHU.
[Ipununel 310poBOro obpasza KU3HHU, AUATHOCTUKU, MPOPUIAKTUKH U

JICUYCHUS TE€HETUYECKUX OO0JIE3HEH. MenHuKo-reHeTHYECKOe

KOHCYJIbTUPOBAHHUE. 3HaueHUE MEIUIUHCKOU T€HETUKHU B

MPEOTBPAIICHUH U JICYCHUN T€HETUUECKUX 3a00JICBaHUI YeIOBEKa.
JlemoHcTpanuu:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pu3s, C. C. UeTBEepUKOB,
H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumsr u cxembl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €T0
IUTOTCHETUYECKAass  OCHOBa», «3aKOH  pACHICIUIEHHSI HW  €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TameT», «Jurubpumnoe
CKPEILIUBAHUEY, «I{uromornyeckue OCHOBBI TUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3aumMoAenucTBUEe aJUICIIBHBIX T'E€HOBY,
«l'eHeTHUECKHEe KapThl PACTEHUM, KUBOTHBIX M YEIOBEKa», «l'eHeThKa
mona», «3aKOHOMEPHOCTH HACIIECIOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTtumnbsl 4yenoBeka W IKHUBOTHBIX», «BHIBI HW3MEHUHUBOCTHY,
«MoaudukanuonHas U3MeHUUBOCThY, «HacnenoBanue pesyc-daxropay,
«I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opynoBanue: MO/JIENT-ANTUINKALAN «MoHorubpuaHoe
ckpeuiuBaHue»,  «Hemonnoe — gomuHupoBaHue»,  «JurmbpuaHoe
CKpemuBanue», «llepekpéct XxpoMocom», MUKPOCKOI M MUKpOIIpenapar
«/po3odpuna» (Hopma, MyTtanuu (HOpMBI KPbUILEB W OKpPACKH Tela),
repOapuii «['opox moceBHOI.

JlabopaTopHbie U MIpaKTHYECKHEe PadOThI:

Jlabopatopnass pabora Ne 5. «M3ydenuwe  pe3ynbTaToB
MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEIIMBaHUS y Jpo30puiIbl Ha
FOTOBBIX MUKPOIIPEINApaTax».

Jlabopatopnas pabora Ne 6. «UM3ydyeHue MoauduKarmoOHHON
W3MEHUYMBOCTH, IIOCTPOCHUE BApPUALIMOHHOIO pPsAda W BapUALMOHHOMU
KPUBOW.

JlabopatopHasi pabora Ne 7. «AHanu3 myTtauuid y Apo3oduibl Ha
TFOTOBBIX MUKPOIIPEINApaTax».

[TpakTuyeckas padota Ne 2. «CocTaBiieHHE U aHATU3 POJTOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuyst Kak Hayka M TMPOLECC. 3apOXKIACHUE CEIEKIUU H
nomectukanua. Yuenne H. M. BaBuioBa o neHTpax MpOUCXOKICHHS H



MHOTOOOpa3usi KyJbTYPHBIX pacTeHuid. LIeHTphl MpOMCXOXKACHUSA
JOMAIIHUX )KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpemeHHbIE METOABI CeleKIUU. MaccoBbld U WHIUBUIYAJIbHBIN
oTOOpHl B CEJEKIMU pacTeHU M KUBOTHBIX. OIllEHKa 3KCTepbepa.

brnuskopoacTBEHHOE CKpelmuBaHue — WHOpuAWHT. Ywucras JIUHUSL.
CkpemBaHue 4YHCTBHIX JHHMHA. ['eTrepo3uc, WM TUOpUIHAS CHTIA.
Heponcreennoe CKpELIMBAaHUE — ayTOpU/JIUHT. Otnanéuuas

rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 U IMOJy4YeHUe
MOJUIUIONIOB.  JIOCTHMKEHHSI CEJICKUMU PACTEHUM, JKUBOTHBIX U
MHKPOOPTAHU3MOB.

buorexHonoruss kak OTpaciib MPOU3BOJCTBA. ['€HHAsT MHKECHEPHUSI.
Oranbl co3nanusi pekoMOuHanTHOM JIHK M TpaHCreHHBIX OpPraHU3MOB.
Knerounass wnxenepus. Kiiletounble KynabTypbl. MUKPOKIOHAIBHOE
pa3sMHOXeHUEe  pacTeHnil.  KioHMpoBaHHE  BBICOKOIPOIYKTHUBHBIX
CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJIOTMYECKUE M OATHYECKUE
npo6iembl. MO — reneTudecki MOAU(PHUITMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpets: H. U. Basunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M.
@. MBaHOB.

Tabmuupr u  cxembl: Kapra «lleHTpbl MPOUCXOXKACHHUS H
MHOTOO0pa3usi  KyJIbTYpHBIX  pacTeHuit», «llopombl  momamrHmX
KUBOTHBIX», «CopTa  KyJbTYpHBIX  pacTeHui», «OtrnanéHHas
rubpuan3anus», «Padbotel akagemuka M. @. ViBanoBay, «Ilonumionausy,
«O0OBEKTHI OMOTEXHOIOTHIY, «KJIeTOUHBIC KyIbTyphl U KJIOHHUPOBAHUE,
«KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOJIOB U KOPHEIUIOAOB JUKUX (QOopM H
KYJbTYPHBIX COpPTOB pacTeHuid, repOapuii «CeabCKOX035HCTBEHHbIE
pacTeHus.

JlabopaTopHbie U MIpaKTUYECKHEe PadOThI:

Oxkckypeust «OCHOBHBIE METObI U IOCTHKEHUS CEJIEKIIUN PACTEHUI
M OKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epmy,
COPTOMCHBITATENFHBIN YYacCTOK, B TEIJIMYHOE XO3SHCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. DBoIIOIIMOHHAA OMOJIOTHSA.



[Ipennocwuiku BO3HUKHOBEHUS 3BOJIFOIIMOHHOMN TEOPUMU.
OBOJIIOIIMOHHAsE Teopusi W €€ Mecro B Ouosoruu. BiusiHue
ABOJIIOIIMOHHOM TEOPHUH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBunerenscTBa HBOJIIOLIMH. [TaneoHTONOrNYECKHE:!
MOCJIEAOBATEILHOCT  TMOSIBJICHUS BUJOB B  MaJlCOHTOJIOTHYECKOU
JeTONHCH, TiepexomaHbie (GopMbl. buoreorpadguveckue: CXOACTBO U
pazimuuue GayH v (paop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pas3inyusi 3MOPHOHOB pPa3HBIX
BHJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIC, PYJUMEHTAapHBIE OpraHbl, aTaBU3MbL. MOJIEKYIISIPHO-
OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

DBOJIIOLIMOHHAS Teopus 4. JlapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. JIBMKyIIME CUJIBI 3BOJIOLUU BUIOB IO
HapBuHy (M30BITOYHOE PA3MHOXKEHUE TIPU OTPAHUICHHOCTH PECYPCOB,
HeomnpenenéHHass  M3MEHUYMBOCTh, OOppbda 32  CYLIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cuntetnyeckas Teopust dpoimoruud (CTD) m  e€ OCHOBHBIC
MTOJIOKEHHSL.

MuxkposBosonus. [Tonymnsius kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cwibl (GakTopsl) SBOJTIONWA BHAOB B IPHUPOJIE.
MyTalmoHHbIE ~ Tpollecc M KOMOMHATHBHAS ~ W3MEHYUBOCTb.
[TonynsuroHHbBIE BOJIHBI U ipei( reHoB. M30sius 1 MUrpanus.

EcTecTBeHHBII OTOOp — HampaBIAOIIUANA (PAKTOP HBOJIOLUU.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0GaeHHOCTh OpPraHU3MOB KakK PE3yJbTaT  JBOJIIOIUH.
[Ipumepsl  mpucnocobsieHuid 'y  opraHu3MoB.  ApoMopdo3sl U
U0 A Tall| Y.

Bun u BumooOpazoBanue. Kpurepunm Buma. OcHOBHBIE (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

Makpo3BOJTIOIUSI. Dopmbl ABOJIIOLINHU: dbuneTuyeckas,
JTUBEPreHTHAsl,  KOHBEpPreHTHas, mapasuienbHas.  HeoOpaTuMocTh
ABOJIIOLIUU.

HpOI/ICXO)KI[eHI/Ie OT HCCIICIUAIIN3UPOBAHHBIX IMPCAKOB.
[Iporpeccupyroiias cnenuanu3anysa. AJIanTUBHAS paIndalysl.
JlemoHcTpanuu:

IToptpersl: K. Jlunuen, XK. b. Jlamapkx, Y. Hapsun, B. O.
Koganesckuit, K. M. bap, 3. I'ekkenb, @. Mroep, A. H. CeBepiios.



Tabmuupbl 1 cxeMbl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiiey,
«3apoApIllIA MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DOpMBI
00pbOBI 3a cyliecTBOBaHUE», «EcrecTBeHHBI 0TOOpPY», «MHOroobpasue
COpPTOB pacTeHui», «MHoroodpasue nopoja KUBOTHBIX», «Ilomynsuuny,
«MyTauuoHHass HM3MEHYUBOCTBHY, «ApomMopdo3sl», «anoananrauuny,
«OO0mas nerenepamusy, «JBmwkymue cuibl 3Bomronuny, «Kapra-cxema
MapmpyTta nytemectBus Y. JlapBuHa», «boppba 3a CyliecTBOBaHHEY,
«IIpucnocobseHHOCTD OpPraHU3MOBY, «I'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOe BUA0O0OPA30BAHUEY.

ObopynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IWYHBIMU THUIIAMHU
OKpack#, HaOOp MIOMOB M ceMsH, Koiekius «llpumepsl 3amuTHBIX
IPUCTIOCOOJIEHUM Y JKUBOTHBIX», MOJENIb «OCHOBHBIE HANpaBICHUS
ABOJIIOLIMMY», O0BbEMHAst Mojaenb «CTpoeHue TOJOBHOIO — MO3ra
ITI03BOHOYHBIX).

buoreorpaduueckass  kaprta  mupa,  Koutekius — «Dopmbl
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTEHUI», MOJENb alllIMKALUS
«IIepexkpéct XpoMOCcOM», BIIaKHbIE ITpenapaTthl «Pa3BuTre HACEKOMOIo»,
«Pa3ButHe IATymKu», Mukpornpenapar «/Ipozoduia» (Hopma, MyTaiuu
(OpMBI KPBUIBEB M OKPACKH TEJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

Jlabopatopnas padora Ne 1. «CpaBHeHue BHIOB IO
MOP(}OIOrHuEeCcKOMY KPUTEPHION.

JlaGoparopHass pabora Ne 2. «Omnucanue mnpuCIOCOOIEHHOCTH
OpraHn3Ma U €€ OTHOCUTEIBHOIO XapaKTeEPa».

Tema 2. Bo3HUKHOBEeHUE H Pa3BUTHE KU3HHU Ha 3em.Jie.

JloHaydHbIE TIPEACTABICHUA O 3apOKICHUM Ku3HU. HayuHble
TMIOTE3bl BOBHUKHOBEHUS JKU3HM Ha 3emiie: abMOreHe3 U MaHCIEPMUSL.
XuMuueckast 3BONIOLUSA. AOMOT€HHbIN CUHTE3 OPIraHMYECKUX BEIIECTB U3
HEOPTaHUYECKUX. OKCHEPUMEHTAJIBHOE IIOATBEPKICHUE XHUMUYECKOU
sBostolMU. HavanbHble 3Tambl OnosiorHMyeckoil 3Bostouuu. l'umoresa
PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
nporokieTku. IlepBele kieTkm W ux J3Bomouus. DopmupoBaHHE
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3zButne xu3Hum Ha 3emiie 1o 3paM u nepuoaaM. Kartapxemn.
Apxelickas u npoTepo3oiickas 3pbl. Ilaneo3olickas spa U €€ NEepUOIbL:
KeMOpHUHCKHA, OPJOBUKCKUH, CUJIyPUHCKHUH, JIEBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.



Kalino3olickasg 3pa U €€ mepuoibl: MAJICOTCHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepuCTUKa KIMMaTa U T€OJIOTUHYECKHUX IpolieccoB. OCHOBHBIE
ATamnbl BOJIIOIMKU PACTUTEILHOIO U JKMBOTHOTO MHpa. ApomMopdo3sl y
pacTeHuid W JKUBOTHBIX. [losBIEHHME, pacuUBET W BBIMUPAHWUE TPYMII
YKHABBIX OPraHU3MOB.

Cucrema OpPraHMYECKOrO0 MHUpa KakK OTPAKEHUE HSBOJIOLMH.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSA  YEJNOBEKAa. AHTpONOJIOrus Kak Hayka. Pa3Burue
MPEJICTABIICHUN O NPOUCXOXKACHUM 4YeJIOBEKa. MeToapl Uu3ydYeHUs
aHtporiorene3a. (CxolacTBa W pa3dyudsl YEJIOBEKAa H  KMBOTHBIX.
CucreMaTH4eCcKO€E MOJIOKEHUE YETIOBEKa.

HBuxymue cunbsl (paxTopel) anTpomnoreHne3a. HacnencrtBennas
M3MEHYHMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIEeCTBeHHBI 00pa3 >KHU3HHU,
W3TOTOBJIEHUE OPYAUN TPYAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU JBOJIIOLINMU YEJIOBEKA: aBCTPAIONMUTEKH,
Yenosek ymenslil, YenoBeK NpsiMOXoasaini, YeloBeKk HeaHAepTaIbCKUN,
Yenosek pasymHbil. Haxogku  UCKomaeMbIX  OCTaTKOB, BpeMms
CYILIECTBOBAaHMsI, 00JIACTh PACHpOCTpaHEHUsI, 00bEM T'OJIOBHOTO MO3ra,
00pa3 >KU3HU, OPY/IHUsl.

YenoBeueckue pacbl. OCHOBHBbIE OOJIBIIKME PaChl: €BPONEOUIHAS
(eBpa3uiickas), Herpo-aBCTpaouHas (IKBATOpPUAIbHAS), MOHTOJIOMTHAS
(a3uarcko-amepukanckas). YepTsl MpUCIOCOOJICHHOCTH MPEACTaBUTENCH
YEJIOBEUECKHX pac K  YCJIOBUSM  CyHIECTBOBaHUA.  EMWHCTBO
yenoBeuecknx pac. Kpurnka pacusma.

JemoHncTpanuu:

[Toptpetsr: @. Pean, JI. [lactep, A. . Onapun, C. Mumiep, I
Opu, Y. lapBun.

Tabmumer u cxembl: «Bo3aukHOBenne COIHEYHOM CHCTEMBI»,
«Pa3ButHe opranmyeckoro mupa», «PacturenpHas kieTka», « KuBoTHas
kietka», «lIpokapuotnueckas kierka», «CoBpeMeHHas cucTeMa
OpraHuyYecKoro mupa», «CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHUS
YeloBeKa M YeJIOBEKOOOpa3HBIX  00e3bsiH», «OCHOBHBIE MecTa
MAJICOHTOJIOTUYECKUX HAXOJOK TMPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moau», «/peBHue moauw», «llepBble CcOBpeMEHHBIE
oAy, «HemoBeueckue pacobly.

O6opynoBanue: myispku  «lIpoucxoxkaeHue yenoBeka» (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HeaHIepTalblia, KPOMAHbOHIIA), CIICTIKU



WM U300paKeHNsT KaMEHHBIX OPYIUi MEepPBOOBITHOTO YeIOBeKa (KaMHU-
qyonmnepsl, pyousna, ckpebia), reoXpoHoJoruyeckass Tabiuia, KOJUICKIUS
«DOpMBI COXpaHHOCTH UCKOITAEMbBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTHYecKue padoThbl:

[Ipaktuueckass pabdora Ne 1. «/3ydyeHHe HCKOMAEMBIX OCTATKOB
PaCTEHHI U )KUBOTHBIX B KOJUICKITUSIX).

OKCKypcusi «DBOJIIOIMS OPraHUYecKoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WM KpPAeBEIUECKUI My3€eil).

Tema 3. Opranu3mbl U OKpYy KaOas cpeaa.

DKOJOTUSl KaK HayKa. 3aJadyd M pa3lelibl dKOJOruv. MeTobl
JKOJIOTUYECKAX  MCCIEIOBAHUNA.  DKOJOTMYECKOE  MHPOBO33PEHUE
COBPEMEHHOI'0 YEJIOBEKa.

Cpensl oOuTaHMSI OPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JYyIIIHAS,
MMOYBEHHAs!, BHYTPUOPTraHU3MEHHAsI.

Oxonornyeckue  ¢daktopsl.  Kiaccudukanuss — 3KOJIOTHUUECKUX
(dakTOpoB: abmMoTHUYECKHE, OMOTHYECKHE W aHTPOTOTreHHBIC. JlelicTBue
AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.

AbGuoTtnueckue  (akTOpbl:  CBET, TEMIlepaTypa, BIAXKHOCTb.
®oronepuonusm.  [lpucrnocoOneHuss  opraHu3MOB K JCHCTBUIO
abmotnuecknx (hakTopoB. bruomorudeckue puTMel.

buotnueckue ¢aktopel. Buabl OHOTHYECKMX B3aMMOJCHCTBUIA:
KOHKYPEHIIMs, XWIIHUYECTBO, cUMOUO3 U ero Qopmel. [lapazutusm,
KOoIepanus, MYyTYyaJIn3M, KOMMEHCAIIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaNU3M, HEUTpanu3M. 3Ha4eHHE OMOTUYECKHX
B3aMMOJICUCTBUN VISl CYILIECTBOBAaHUS OPraHU3MOB B MPUPOIHBIX
COO0O01IECTBAX.

OKOJIOTUYECKUE  XAPAKTEPUCTUKH  TOIMYJISLHH. OcHoBHBIE
MoKa3aTeld TMOMYJALUU: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTbh,
CMEPTHOCTb, MPUPOCT, MUTPalUs. JIMHAMUKA YUCIEHHOCTU MOMYJISAINU U
e€ peryinus.

JlemoHncTpanuu:

[Toptpetsr: A. I'ymGonsar, K. ®@. Pynbe, 3. I'ekkenb.

Tabmuupr u cxemsl: kapta «llpupognbsie 30HBI 3eMuan», «Cpensl
oOuTaHUS OPraHUu3MOBY, «DoTonepuoau3m», «Tommynsummy,
«3aKOHOMEPHOCTH POCTAa YMCIEHHOCTH TMOMyJIAlUH UH(DY30puu-
Tybenbkny, «Iluiessie nemnmy.

JlaGopaTopHblie U NpakTH4ecKue padoThbl:



Jlabopatopuast padora Ne 3. «Mopdomornueckrne 0COOEHHOCTH
pacTeHUH U3 pa3HbIX MECT OOUTAHU.

JlabopatopHasi pabota Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaxktnueckas pabora Ne 2. «Iloacd€r TIOTHOCTH TOIYJISIIHI
Pa3HBIX BUJIOB PACTECHUI.

Tema 4. CooOuiecTBa M 3KOJOTHYECKHE CUCTEMBbI.

Coo0bmiecTBo opranu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3A:
BUJIOBAsA, IMPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-
TOMHUHAHTEL. CBs13U B OMOIIEHO3E.

Dxosiornyeckue cucrteMsl (3kocuctemsl). [TonsTue 06 s3xocucTeMe u
OHMoreoIeHo3e. OyHKIIMOHAIbHbBIE KOMITOHEHTBI HKOCHUCTEMBI:
MPOJIYIIEHThI, KOHCYMEHTHI, peAylleHTbl. KpyroBopoT BEIIECTB U MOTOK
AHEPruu B dKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
ITumeBsie nenu U cetd. OCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI: OHoMacca,
MPOMYKIUS. ODKOJIOTHYCCKHAE TMMHUPAMUIBI: TPOIYKIIUH, YHCICHHOCTH,
ouomaccel. CBOICTBA HSKOCHCTEM: YCTOWYUBOCTH, CaMOPETYJISIIHS,
paszButue. Cykueccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKocHcTema
XBOMHOTO WJIM IITUPOKOJIMCTBEHHOTO JIeca.

AHTPONIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonornyeckoe u  XO3SHUCTBEHHOE 3HAYCHUE arpodKOCHUCTEM U
ypOOIKOCUCTEM.

buopazHooOpazne kak  (GakTOp YCTOWYMBOCTH  DKOCHCTEM.
CoxpaHeHre OMOJIOTHIECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenune B. U. Bepnanackoro o Ouocdepe. ['panuibl, coctaB u
cTpykrypa 6uocdepsl. XKupoe BemiectBo u ero ¢pyHkuuu. OcoOEHHOCTH
ouocdepsl Kak ra00aTbpHON AKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE W
oOpatHas cBs3b B Ouocdepe.

KpyroBopoThl BemiecTB M OMOTCOXUMHUYECKHE ITUKIIBI AJIEMEHTOB
(yraepona, azora). 30HAIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B Ouochepe 3emiid. AHTPOIIOTEHHBIE U3MEHEHUS B
ouocdepe. ' mobaTbHBIE IKOJIOTHIECKUE TTPOOTIEMBI.

CocyuiecTBoBaHHE TNpUPOABI U 4enoBedyecTBa. (CoxpaHeHHE
O0nopazHooOpa3usi Kak OCHOBa YCTOWYMBOCTH Ouocdepsl. OcHoBa
pPallMOHAJIIBHOTO  YMpaBIEHUS  NPUPOAHBIMH  pecypcaMh UM HX
UCIIONIb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa IPUPOJIBIL.

JlemoHcTpanuu:



[Toptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmumel 1 cxembl: «lIumesBple nenm», «buomeHO3: cocTtaB H
cTpykTypa»,  «llpupomnble  coobmectBa», «llemu  nuraHusAY,
«Qkosornyeckass nupamuna», «buochepa u uenosek», «IkocucTema
HIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOTO Jiecay, «bruoneHnos
BOJOEMAY», «ATpoLeHO03», «lIpuMepHbIE aHTPOIIOrE€HHBIE BO3AECHCTBHS HA
pupony», «BakHENIINE NCTOYHUKY 3arpsI3HEHUS BO3yXa U TPYHTOBBIX
Bom», «llouBa — BaxHeimas cocraBisionias Ouocdeprl», «DPakTOpbI
Jerpasanuu I10YBY», «ITapHUKOBBIN apdexT», «DaxTopsl
PaAMOAaKTUBHOTO  3arpssHeHust Ouocdepp», «OOmas CcTpykTypa
ounocdeps», «PacmpocTpanenue xu3Hu B 6uochepe», «O30HOBBIN dKpaH
ouocoeps», «kKpyrosopot yriepoaa B 6uochepe», «Kpyrosopor azora B
IIPUPOLEY.

O6opynoBaHue: MoOJeNb-alIUIMKaKUs « TUNU4HbIE OHOLEHO3BIY,
repOapuii  «PacTutenbHBIe COOOIIECTBa», KoJUeKIuH «buomenosy,
«BpenuTenu BaXXHEHIINX CETbCKOXO3IUCTBEHHBIX KYIbTYpPY, Tepoapuu u
KOJUICKIIUM PACTEHUM U JKUBOTHBIX, IIPUHAUICKAIME K Pa3HbIM
DKOJIOTMYECKUM TIpymmaM oaHoro Buzaa, KpacHas knura Poccuiickoi
®denepanyu, N300paxeHHs! OXpaHAEMbIX BUAOB PACTECHUN U )KUBOTHBIX.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
BAOJIOTMN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

Cormacuo @I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUSI K
pe3yibTaTaM OCBOEHHUS OOy4YalOUIMMMCA MPOTPaMM CPEIHEro OOIIero
o0Opa30BaHUs: INYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType IJHMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IPEIMETA
«bHoJIOTHA»  BBIICIECHBI  CICAYIOIIME COCTABJSIONIME: OCO3HAHUE
00yYarOIMMUCS POCCUMCKON Ipa)KIaHCKOW UASHTUYHOCTH — FTOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOONPEICIICHUID, HaJM4Ue
MOTHUBAIlMM K OOYYEeHHMIO OWOJIOTUM, IICJICHANIPaBICHHOE pa3BUTHE
BHYTPEHHHUX YOEXJICHUHN JIMUHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TPATULIMI Pa3BUTUS OMOJOTUUECKOTO 3HAHUSI, TOTOBHOCTD
U CHOCOOHOCTh  OOy4YalIIMXCAd  PYKOBOJICTBOBATHCS B CBOEH
NESTEIIbHOCTH  [IEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKAaMH, IPUCYIIIUMHU
cUCTeMe OWOJOTHYECKOTO 00pa3oBaHMsI, HAIWIUE HSKOJOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBHTh €M W CTPOWTHh >KU3HCHHBIC
TJTaHBI.

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHUS mpeamera «buomorus»
JOCTUTAIOTCS] B €MHCTBE YU4eOHOM M BOCIHTATEIBHON ACATEILHOCTU B
COOTBETCTBUM C TPAJULHOHHBIMH POCCUUCKUMHU COLMOKYJIBTYPHBIMH,
HWCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOmmiecTBe TpaBWJaMH W HOPMaMH TIOBEICHUS W CIIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, Pa3BUTHUS
BHYTPECHHEW MO3UIMUA JIMYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY W
MPaBOMOPSAAKY, YEJIOBEKY TPyAa W CTAPLUIEMY ITOKOJICHUIO, B3aMMHOTO
YBOKECHUS, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HAcCJlCAUI0 W
TpagulMUsIM MHOTOHAIlMOHAIBHOrO Hapoja Poccuiickonr denepanuu,
MIPUPOJIE U OKPYKAFOIIEH CpeTIe.

JIngyHOCTHBIE ~ pe3yibTaThl  OCBOCHHS  y4eOHOTO  MpeaMeTa
«buonorus»  JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronuxcsi pyKOBOJCTBOBaTbCA C(HOPMHUPOBAHHON  BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIUM, MTO3UTHUBHBIX
BHYTPEHHHX YOEXKJICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM



POCCHICKOTO OOIIEeCTBa, paCIIMPEHUE >KU3HEHHOTO OTBITa W OTbITa
NEATeIbHOCTH B MPOLIECCE pealii3alldd OCHOBHBIX HaIpaBJICHUM
BOCITMTATEIILHOM JESITEIILHOCTH, B TOM UMCJIC B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKTAHCKON IMO3HUIIMK OO0YydJaOIIEeTrocs Kak
AKTUBHOTO W OTBETCTBEHHOT'O YJI€HA POCCUICKOT0 00IIEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB U O0OS3aHHOCTEMH,
YBOKEHHUE 3aKOHA U MPABOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATCIBHOCTH IIpHU
CO37aHUU Y4YEOHBIX IMPOEKTOB, PEHMICHWU yYEeOHBIX W ITO3HABATCIBHBIX
3a/1a4, BHIMOJHEHUHN OUOJOTUUECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH OMPENICNATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YyMEHHE YUYUTHIBATh B CBOUX JICUCTBUSAX HEOOXOJAMMOCTH
KOHCTPYKTUBHOT'O B3aMMOJICHCTBUS JIIOJEH C pa3sHbIMU YOEXKICHUSMU,
KYJbTYPHBIMU IIEHHOCTSIMU U COITUATIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IPOIECCE COBMECTHOTO
BBITIOJTHEHUS YYEOHBIX, MO3HABATEIbHBIX M HCCIEJIOBATEIBCKUX 3aaad,
YBaKUTEIIBHOTO OTHOIICHUS K MHEHHIO OINIMOHEHTOB MPU OOCYKICHUH
CIIOPHBIX BOIPOCOB OMOJIOTHIECKOTO COJICP KAHMS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKON JEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TpPaKTaHCKOW HMJACHTUIHOCTH,
MaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH
nepen PonuHOW, ropaocty 3a CBOM Kpal, CBOKO PoavHY, CBOM SI3BIK U
KYJIbTYPY, MPOIIJIOE U HACTOSAIIEe MHOTOHAIMOHAJIBHOTO Hapoa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJAHOMY HACJIEAUI0O U MaMATHUKaM
npuponbl, JAocTikeHussM Poccum B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTUSX, TPY/E;

CITIOCOOHOCTH OIICHUBATH BKJIQJl POCCUMCKUX YYEHBIX B CTAHOBJICHHUE
U pa3BUTHE OHMOJIOTHM, MOHMMaHUS 3HAYCHHUS OHOJOTMH B IO3HAHUM
3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3aIluTe
OrteuecTBa, OTBETCTBEHHOCTH 32 €r0 CYIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHWE TYXOBHBIX 1IEHHOCTEW pOCCUICKOTO HapO/1a;

c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS,  ATHYECKOIO
MMOBEICHUS;



CHOCOOHOCTh OLICHMBATh CHUTYAllMI0O W MPUHUMATh OCO3HAHHBIE
pelIeHusl, OPUEHTUPYSACh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3aHUI0 CEMbBH
Ha OCHOBE€ OCO3HAHHOTO IPUHATHS LEHHOCTEW CEMEWHOW KW3HU B
COOTBETCTBHUH C TPAAUIUSAMU Hapo10B Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOUas JCTETUKY ObITa,
HAay4YHOI'O0 M TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIIICHU;

IIOHUMAHUE SMOLMOHAIIBHOIO BO3JCUCTBUS KUBOM IPUPOABI U €€
LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HbIX BUJAX HCKYCCTBa,
CTpEMJICHHE MTPOSIBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

S) ¢usuyeckoro BocCHMTAHUSA, (POPMHPOBAHHMA KYJIbTYPHI
310POBbS ¥ IMOIMOHAJIBLHOIO 0JIATOIIOTYYMS

NOHMMAHUE U peanu3aliysi 310poBoro 1 0e30macHoro oopasa xKU3HU
(310poBO€ mUTaHHWE, COOJIIOJIEHUE TUTMEHUYECKHX MpaBWI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUN U OTHbIXA, peryjsipHas (Gu3nueckas
AKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOT'O Y KOMIIETEHTHOI'O OTHOILICHHUS
K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

NOHMMAHUE [IEHHOCTH MPaBWJI UHAUBUAYAIBHOTO U KOJJIEKTUBHOTO
0€30MacHOTO MOBEICHUS B CUTYAIUAX, YTPOXKAIOIMIUX 3JOPOBBIO U JKU3HH
JIIOICH;

OCO3HAaHUE TMOCIEACTBUI W HENPUSATHS BPEAHBIX MPUBBIYEK
(yroTtpeOseHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa,

TPYA0II00UE;
TOTOBHOCTh K AaKTUBHOH JEATEIBHOCTH TEXHOJIOTHUYECCKOM M
COIIMAJIEHOM HaIPaBJICHHOCTH, CIIOCOOHOCTB UHUIIUAPOBATh,

IJIAHUPOBATh U CAMOCTOSITEIIBHO BHITIOJIHATH TAKYIO ICSITEIIbHOCTD;
WHTEpEC K pa3IndHbIM chepaM MmpodhecCHOHATBHOU NEeITeILHOCTH,
yMEHHE COBEepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedr mnpodeccuun wu
peaTu30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LIeeco00pa3HOe OTHOLIEHHWE K NPHPOAE Kak
VCTOYHHKY JKM3HHU Ha 3eMJI€, OCHOBE €€ CyIlIeCTBOBAHMS;

NOBBILLICHUE YPOBHSA HKOJIOTMYECKON KYJIbTYpBL: MPHOOpETEHUE
OMbITa MJIAHUPOBAHMS OCTYNKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUI
JUISL OKPYKAIOLIEH CpEbl;

OCO3HaHWE TJIOOATFHOTO XapakTepa HKOJOTMYECKHUX MpodsieM
yTel UX pelIeHus;

CIIOCOOHOCTh ~ MCHOJIB30BaTh IPHOOpETaeMble MpU  HU3YUCHHUH
OMONOTHH 3HAaHUS M YMEHHUS TpPH PEIICHUH MpoOJieM, CBA3aHHBIX C
pallMOHAIIBHBIM ~ TPUPOJIONOJIH30BAHUEM (cobmoeHue MpaBUII
MOBE/ICHUS B TNPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHHUE DPABHOBECUS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OMochepsl);

aKTUBHOE HENPUATUE JECUCTBUN, MPUHOCSIIUX Bpel OKpYXKaroulei
NPUPOJHON  Cpelle, YMEHUE MPOTHO3UPOBATh  HEOIAronpUsTHHIC
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHAMAEMBIX  JEHCTBUUM W
peloTBpalaTh UX;

HaJM4ME Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTHYECKOM
KyJbTypbl, OMNbITA JCATEIILHOCTH 53KOJOTMYECKOW HAampaBiICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATEIbHOM, KOMMYHUKAaTUBHOM
U COLMAJIBHOM NpPaKTUKE, TFOTOBHOCTM K YYACTHIO B IPAKTUYECKON
NEATENBHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUSA HAyKH U OOILIECTBEHHOW INPAKTHKH,
OCHOBAaHHOTO Ha JHUAlOre KyJbTyp, CHOCOOCTBYIOUIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SA3BIKOBOM M YMTATENIbCKOW KYJIbTYpPhI Kak
CpeliCTBa B3aUMOJECHCTBUSA MEXKY JIOJIbMH U MTO3HAHUS MUPA;

NOHMMAaHUE crienu(UKH OMOJIOTUN KaK HAayKH, OCO3HAHUS €€ pOJH B
(GOpMHPOBAaHUM PAIMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JaHUU
LEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOLIEM MHpE KaK O €JUHCTBE
NpUPOABL, 4YEJIOBEeKa M  0OllecTBa, B  MO3HAHUU  HPUPOIHBIX
3aKOHOMEPHOCTE W PEHIeHUH Npo0JeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOexXAEHHOCTh B 3HAYMMOCTH OMOJOTMM s COBPEMEHHOM
IUBUIM3AUU: O00ECleYeHUss HOBOI'O YPOBHS pa3BUTHUS MEAMIIMHBI,
CO3/IaHME€ TIEPCIEKTUBHBIX OMOTEXHOJOTHH, CHMOCOOHBIX  pemIaTh



pecypcHbIe IPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA, TOMCKA MTyTEH BbIXOJA U3
r700aNbHBIX HKOJIOTUYECKUX NpobjeM u obecredeHus Iepexoja K
YCTOWYMBOMY PA3BUTHIO, PALIMOHAIBHOMY HCIOJIb30BAHUIO ITPUPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OUOJIOTUYECKUX 3HAHUM B LIETSAX
MOBBIIICHHS 00IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAIBHONW TpaMOTHOCTH OOYyYarOIIUXCs,
dbopMupyeMoil Ipu U3yuyeHUU OMOJIOTHUH;

[IOHUMAHUE CYIIHOCTM METOJNOB II03HAHMS, MWCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIIONb30BATh MOydaeMble 3HAHUS
UIA  aHaM3a W OOBSICHEHWs SBICHUN OKPYXKAIOIIETO0 MHpa H
OPOUCXOASAIMUX B HEM HU3MEHEHUHM, yMEHHME JejaTh OOOCHOBAHHBIE
3aKJIFOUYEHUSI Ha OCHOBE HAy4YHbIX (PAaKTOB M HMEIOIUXCS JAHHBIX C
LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh ~ CaMOCTOSITESIBHO — HMCIIOJIb30BaTh  OMOJIOTHUECKUE
3HAHUS JJIs PELICHHs] POOJIEM B PEabHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTHM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBJIATh IPOEKTHYKD U  HCCIEHOBATENIBCKYH)  JEATEIbHOCTb
VHJVBHIyaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO H
caM0o00Opa30BaHNI0, K AaKTHUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU TIO
OMOJIOTMH B COOTBETCTBUU C )KMU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3ybTaThl OCBOCHHSI Yyd4eOHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYAMBIC 11 (POPMHUPOBAHUS MHPOBO33PCHHUS
00yJaronuMXxcsl MEKIUCIUTIINHAPHBIC (MEXIPEIMETHBIE) OOIeHAYIHBIC
MOHSTHUS, OTPAKAIOIIUE IIEJIOCTHOCTh HAyYHOM KapTUHBI MuUpa U
cnenu@uKy METO0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEpPrus, SBICHUE, IMPOILECC, CHCTEMa, HAy4HbIH (DaKT,
MIPUHITUTI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICOBAaHUE,
HaOMIoZIcHNUe, HM3MEpPEHUE, JKCIEPUMEHT U JAPYTrHuX), YHHUBEPCAIbHbBIE
y4eOHbIe JeNUCTBUA (mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE,
peryJsTUBHbBIE), oOecneunBaromye (HopMupoBaHue (QYHKIIMOHAIBHON
rPaAaMOTHOCTH U COIMATIBbHON KOMIIETEHIIMM O0YYaroIIMXCs, CIOCOOHOCTh
OoOy4Jaronmmxcsi  WCTHOJAB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,



MUPOBO33PEHUYECKUE 3HAHUSI U YHHUBEpCalbHbIC y4eOHbIC JCUCTBUS B
ITI03HABATEJIbHOW U COLIMAIIBHON MPAKTHUKE.

MerTtanpeaMeTHbIE pe3ysbTaTbl OCBOCHMS MPOTPaMMBbI CPEIHETO
o01ero o0pa3oBaHus JTOJKHBI OTPaXkKaTh:

OBjaeHne YHUBEPCAJbHBIMU Y4YeOHBIMM IO3HABATEJbHBIMHU
AefCTBUSIMM:

1) 0a3oBble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITeNIbHO (POPMYJIUPOBATh M aKTyallU3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh TMPU OCBOCHUM 3HAHUU MPUEMBI  JIOTUYECKOTO
MBINIUTCHUsT ~ (aHanmW3a,  CHHTE3a,  CpaBHEHWsA,  Kiaccuukaimy,
0000I11IeHNs ), paCKPBIBaTh CMBIC]T OMOJIOTHYECKUX MTOHSATUM (BBIICTATh HX
XapaKTepHbIE MTPU3HAKH, YCTAHABIMBATD CBS3H C APYTUMU MTOHATHIMU);

ONPEAETATh LEIU ACATCIBHOCTH, 3aJaBasi MapaMeTphl U KPUTEPUHN
UX  JIOCTUXKEHHUSI,  COOTHOCUTh  pE3yJbTaThl  JICSITEIBHOCTH  C
MOCTaBJICHHBIMU IEIISIMU;

HCIIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS JJIsI OOBICHEHUS (haKTOB U
SIBJICHUH KUBOU IPUPOJIBI,

CTPOHTH JIOTMUECKHE PACCYXKJCHHS (MHIYKTHBHBIC, TETyKTUBHBIC,
[0 AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEYMS B
paccMaTpUBaEMBbIX SIBIICHUSIX, (POPMYITUPOBATH BHIBOJIBI U 3aKIIOUYCHUS;

MPUMEHSATh CXEMHO-MOJEIbHbIE CPEACTBA ISl MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOIICHUH B M3y4aeMbIX OHOJIOTHYCCKHX
00bEKTax, a TakKe MPOTUBOPEUYUI pPA3HOrO pOJAA, BBISBICHHBIX B
pa3IMYHbIX UHOOPMALIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUTAH pEIICHHS NPoOJeMbl C Y4€TOM aHalu3a
HMMEIOIIMXCSI MAaTEPUATIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE
PEe3yJbTATOB 1IEJISIM, OLICHUBATH PUCKU MOCIEJACTBUM €SI TEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PadOTy B YCIOBHUSX PEATbHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEHICHUM >KU3HEHHBIX
npooiieM.

2) 6a3oBble Hccaea0BaATEIbCKHIE AeiiCTBHSI:

BJIaJICTh HaBBIKAMU Y4E€OHO-HCCICAOBATEILCKOM W MPOEKTHOMN
NEATeIbHOCTH, HaBBIKAMHU pPa3peIlIeHHs IMpo0JIeM, CIOCOOHOCTBIO H
FOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB  PCIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METOJ0B MTO3HAHUS;



WCIIONIb30BaTh PA3IMYHBIC BHUABI JAEATEILHOCTH MO TOIYYCHHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, MPeoOpa30BaHUIO U PUMEHEHHIO B
yu4eOHBIX CHUTyalUsiX, B TOM YHCJI€ IpPH CO3JaHUU Y4YEOHBIX U
COLIMAJIbHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIH THUN MBIIUJICHUS, BIAJETh HAYyYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATHSIMHI U METO/IAMU;

CTaBUTh ©  (GOpMynupoBaTb  COOCTBEHHBIE  3aJaddl B
0o0pa30BaTeNbHON NEATENbHOCTH U KU3HEHHBIX CUTYaIUIX;

BBISIBJISITh IPUYUHHO-CJIEJICTBEHHBIE CBSI3U U AKTyaJIU3UPOBAThH
3ajavy, BBIJBUTATh THUNOTE3Yy €€ pEeUIeHHs, HAXOAUTh apTyMEHTHI IS
J0Ka3aTeNbCTBA CBOMX YTBEP)KICHHUH, 3aaBaTh MapaMeTpbl U KPUTEPHUH
pEILIEHNUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJI€ PEILCHUs 3aJlaull pe3ysbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, OIICHHBATh NPUOOPETEHHBIN
OTIBIT;

OCYILIECTBIISATh II€JICHANIPABICHHBI MOMCK IEpeHoca CPEICTB U
CHOCO0O0B JAEMCTBUSI B IPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCHTHh 3HAHUS B IO3HABATEIBHYIO M IPAKTHUECKYIO
001aCTH KU3HEACATCILHOCTH,

YMETb UHTErpUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC WJEH, IMpeAjaratb OpUrHHAJIbHBIE MOIAXOAbl U
pEeIIeHus, CTaBUTh MPOOIEMBI U 3aJIa4H, TOMYCKAIOIINE allbTePHATUBHbBIC
peleHusl.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe
y4e0HOr0 MOocoOus, HAyYHO-TIONMYJSPHON JHUTEpaType, OMONIOTHMYeCKUx
CIIOBapsiX Y CIPaBOYHUKAX, KOMIBIOTEPHbIX 0a3ax [JaHHBIX, B
WnuTepHere), aHanmu3upoBaTh MHGOPMALIMIO Pa3IMYHBIX BUJIOB U (hopm
NPEJCTaBICHNUs, KPUTUYECKH OLIEHWBAaThb €€  JOCTOBEPHOCTb W
HEIPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTh 3aMpOChl U MPHUMEHSITHh Pa3IHMYHBIE METOIBI MPH
noucke MW orbope Ouomornyeckol wHpOpMannK, HEOOXOAUMOU IS
BBITIOJTHEHMSI YU€OHBIX 3a]1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS MH($OPMaLMOHHO-
KOMMYHHMKaTUBHBIX  TEXHOJOTHH,  COBEpUIEHCTBOBATh  KYJBTYpPY
aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSATEIILHO BBHIOMPATh ONTHUMANTBHYIO (DOpMY TIPEICTaBICHUS
Oouonornyeckorr nHGopManuu (CxeMbl, TpaduKU, JUArPaMMBbI, TAOJIHIIHI,
PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEJICTBA MpU paboTe C
Oounonornyeckor nHMOpMaIen: MPUMEHATh XUMHUYECKHE, (PU3NUECKHUE U
MaTeMaTHYeCKHe 3HaKW W CHUMBOJBI, (opMynbl, abOpeBuarypy,
HOMEHKJIaTypy,  HCIOJh30BaTb W  TPEOOpa3OBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BIIAJICTh HAaBbIKAMU pACMO3HABAHMS U 3alllUThl WHGOpMAIUH,
nH()OPMAITMOHHOW 0€30TTaCHOCTH JIMYHOCTH.

OBiaaneHue YHHUBepPCAJIbHBIMH KOMMYHHKATHUBHBIMH
AEeCTBUAMM:

1) oOmenme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCEX cQepax KU3HHU, aKTHUBHO
y4acCTBOBaTh B JWAIOTe WM JUCKYCCHHM TIO CYIIECTBY OOCYKIaeMou
TeMbl  (YMEHHE 3aJaBaTh  BOIPOCH, BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEJIBHO  BBIMIOJIHEHUS  MpejjaraeMod  3ajJadd, Y4YUTHIBAThH
MHTEPECHI U COTIIACOBAHHOCTH MO3UIUHN JAPYTUX YUaCTHUKOB TUAJIOTA UITU
JTUCKYCCHUN);

pacmo3HaBaTh HeBepOajdbHBIE CpEACTBA OOIIEHUS, TOHUMATh
3HAYCHHWE  COIMAIBHBIX  3HAKOB, TMPEANOCHUIOK  BO3HUKHOBCHHS
KOH(DJIUKTHBIX CHUTYyallUid, yYMETh CMST4aTh KOH(DIUKTHI U BECTH
MIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMUA CIIOCOOaMH OOIICHUS W B3aUMOJICHCTBUS,
MOHUMAaTh HaMEpPEHUs JPYTuX JIOJeH, TPOSBISITh YBAKHTEILHOE
OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU ¢dopme (HopMyIupoBaTh
CBOU BO3paKCHUS;

pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3pEHUS C
HCITOJTb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesITeJIbHOCTD:

MOHUMATh U  HCHOJB30BaTh NPEUMYIIECTBA KOMAaHAHOW W
WHJUBUIyaIbHOW pabOThl MPU PEHICHUH OUOJOTHYECKOW MpOOJIeMBbl,
O00OCHOBBIBaTh ~ HEOOXOJUMOCTH MPUMEHEHHUS TPYHHOBBIX  (opM
B3aUMOJICHCTBUS IPU pEUICHUHU YUeOHOM 3a1a4u;

BBHIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C Y4ETOM
oOIIMX UHTEPECOB U BOZMOXKHOCTEH KaK/I0r0 WieHa KOJIJICKTHBA,

MPUHUMATh 1€ COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JCHCTBUSA MO €€ JOCTHIKEHHUIO: COCTaBIATH IUIaH



NEUCTBUM, paclpeneisiTb pojld C Yy4ETOM MHEHUW YYaCTHUKOB,
00CY)X1aTh Pe3ynbTaThl COBMECTHON paOOTHI;

OIICHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 Yy4acTHUKA
KOMaH/Ibl B OOIIUI pe3yabTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBbIE MTPOEKTHI, OIEHUBATh UJICH C TTO3ULIMM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh  MO3UTHBHOE  CTPATETMYECKOE TMOBEIACHUE B
Pa3IUYHBIX CHUTYallUsSX, MPOSBISATH TBOPUECTBO M BOOOpakeHUE, ObITh
MHUIIMATUBHBIM.

OBJaieHne YHUBEPCATBHBIMY PEryJISSTUBHBIMU J€iiCTBUSAMMN:

1) camoopranusanus:

MCII0JIb30BaTh OMOJOTHYECKUE 3HAHUS JUIsSl BBISABICHUS MPOOJEM U
WX PEUICHUS B )KU3HCHHBIX U YUYCOHBIX CUTYaAIIUSX;

BHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHWM LENeBbIE W
CMBICJIOBBIE YCTAHOBKHU B CBOUX JIEUCTBUSX M MOCTYMNKAX MO OTHOIICHUIO
K JKUBOW MIPUPOIE, CBOEMY 3/I0POBbIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBJISATh IMO3HABATEIbHYIO JEATEIIbHOCTD,
BBISIBIIATH MPOOJIEMbI, CTAaBUTHh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNLHOM IEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOATENIbHO COCTaBJIATh IJIaH PEIICHHs] MPOOJIEMBbl C YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclivpsaTh paMKH Y4YEOHOro TMpeaMeTra Ha OCHOBE JIMYHBIX
IIPEANOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOpP, AapPryMEHTHpPOBATh €ro, Oparth
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh  (DOPMHUPOBAHUIO U  TPOSIBICHUIO  IIMPOKOU
SPYIULIMU B Pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOMU
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

aBaThb OIIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B
JEeSATENbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LIETSAM;

BJIQJICTh HAaBbIKAMHU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAaHMS
COBEPIIAEMBIX JICVCTBUN U MBICIUTEIIBHBIX MTPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI PEPIICKCUU ISl OLICHKU CUTYaIluH,
BBIOOpA BEPHOTO PELICHUS;



YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO ITPUHUMATH PELICHUS 110
UX CHIUKEHHIO;

IIPUHUMATh MOTHUBBI W  ApryMEHTBl JpyTMX IIpU  aHAIU3E
pEe3yJIbTaTOB IEATEIbHOCTH;

3) npuHsATHE Ce0HA M APYTUX:

MIPUHUMATh Ce0s1, IOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI M ApPryMEHTBl JpPYyTMX I@pU AHAIN3E
pEe3yJIbTaTOB IEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIIMUOKU;

pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHpP C TO3UIUH APYTrOTro
YEJI0BEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3ynbTaThl 0OcBoeHUs MporpamMmmbl COO no 6uosoruu
Ha 0a30BOM ypOBHE BKIIIOUAIOT crienuduueckue 1 yaeOHOro mpeameTa
«buonorus» HayyHble 3HAaHHA, YMEHHS M CHOCOOBI JEUCTBUI TIO
OCBOCHMIO, HWHTEpHpPETallud M MpPeoOpa3oBaHUIO 3HAHUM, BUIBI
JEATENBHOCTH I10 MOJYYEHUIO HOBOI'O 3HAHUSA U NPUMEHEHHIO 3HAaHWUU B
Pa3IUYHBIX YYEOHBIX CHUTYyallMsIX, a TAaKXE B PEabHBIX >KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Owuomorueid. B mporpamme mnpenMeTHbie
pe3yNIbTaThl MPEICTaBICHBI IO TOaM 00yUYEeHHUSI.

[IpeameTHble  pe3ynbTaTbl  OCBOEHUS  y4eOHOro  IpeameTa
«buonorus» ¢ 10 knacce NOIKHBI OTPAXKATH:

c(OpPMUPOBAHHOCTh 3HAHUU O MECTE U pOJIM OUOJIOTUU B CUCTEME
Hay4YHOI'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KApTUHBI MUpa U HAay4HOIO MHUPOBO33PEHUS, O
BKJIQJ€ POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruv, (QYHKIUOHAIHHOW TPAMOTHOCTH 4YEJIOBEKa I PEIICHUS
AKU3HEHHBIX 33/1a4;

YMEHUE pPaCKphIBaTh COJAEpPKAHUE OHOJOTMYECKHX TEPMHUHOB U
MOHSTHUI: KU3Hb, KIETKA, OPraHu3M, MeTa0oinu3M (0OMEH BEUIECTB H
IpEeBpalleHUEe SHEPruu), TOMEocTa3 (CcaMoOperyisiuus), YpOBHEBas
OpraHu3anus >KMBBIX CHUCTEM, CAaMOBOCIPOM3BEJEHUE (PENpOoIyKIus),
HACJEJACTBEHHOCTh, U3MEHYMBOCTD, POCT M Pa3BUTHE;

YyMEHHME  u3JlaraTb  Ouojoruyeckue  Teopuu  (KIEeTOYHas,
XpOMOCOMHasi, MyTalMOHHAs, LIEHTpaJbHasi J0rMa MOJEKYJISIPHOU
ouonoruun), 3akonel (I'. Mennens, T. Moprana, H. . BaBuiosa) u



ydeHus (0 MLEHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pactenuii H. . BaBuiioa), onpenensiTe rpaHUlbl UX NPUMEHHUMOCTH K
’KUBBIM CUCTEMaM,;

YMEHHME BIJIAJIETh METOJaMH HAyYHOrO TIO3HAHHUA B OHOJIOTHH:
HAOIO/ICHUE W OMNMHUCAHHWE >KUBBIX CHCTEM, TNPOIECCOB M SBICHU,
Opranm3anysi W  TPOBEIEHUE  OWOJIOTUYECKOTO  JKCIIEPUMEHTA,
BBI/IBIDKEHUE THIOTE3HI, BBISIBJICHHE 3aBHCHUMOCTH MEXTY
UCCIIEyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX pPE3YJIbTATOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITHUH, TEOPUM U 3aKOHOB, YMEHUE JI€aTh
BBIBOJIbI HA OCHOBAHUY TIOyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK
IPOKAPUOT U  OYKApHOT, OJHOKJIETOUYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEILIECTB U MPEBpAILICHUS
SHEPruM B KJETKe, (POTOCHMHTE3a, IJIACTHUYECKOTO U 3HEPreTUYECKOro
oOMeHa, XeMOCHHTE3a, MUT03a, ME03a, OTI0I0TBOPEHUS, PA3MHOKECHHSI,
WHJMBUTyaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHATh IIOJyYEHHBbIE 3HaHUs [ OOBSCHEHUS
OMOJIOrMYECKUX MPOLECCOB M SIBJICHHUM, JJIsl NPUHATHS TNPAKTUYECKUX
pelIeHU B MOBCEIHEBHOM JKU3HM C I1I€JIbI0 o0ecredyeHus: 0€30nacHOCTH
CBOETO 3[IOPOBBS U 37J0OPOBBSI OKPYKAIOLIUX JIIOJIEH, COOMIOCHUSI HOPM
IPaMOTHOTO TOBEJCHUS B OKPY’KAIOMIEH MPUPOAHON cpesie, MOHUMaHHe
HEO0OXOUMOCTH HUCTIOJIb30BAHMS JOCTHKEHUM COBPEMEHHOW OMOJIOTHU U
OMOTEXHOJIOTUH U1 PAllMOHAIBHOIO IPUPOIOIOIB30BaAHUS;

YMEHHE pelaTh 3JEeMEHTApHbIE TeHETUYECKUE 3a/ladyil Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHME, CIEMJICHHOE HAacleOBaHHUE, COCTAaBIIThH
CXEMbl ~ MOHOTHMOpPMIHOIO  CKpEIMBaHWsA AN MPEeICKa3aHus
HACJIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;

yMEHHE BBITIONHATH JaOOpaTOpHbIE W TMPAKTUYECKUE pPabOTHI,
coOmromath mpaBwia mpu pabore ¢ y4eOHBIM H  J1abOopaTOPHBIM
000py10BaHUEM;

YMEHHME KPUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH HHPOPMALIIO
OMOJIOrMUYECKOI0 COJIEpKaHus, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUS U3
pa3INYHBIX HCTOYHUKOB (CpeJCTBa MaccOBOM HH(pOpMAIUU, HAYIHO-
NOMyJSIPHBIE ~ MaTepuaibl), OATHYECKHE  AaCleKThl  COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTHH, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IUCBMEHHBbIE M  YCTHbIE
coolmieHusi, 00o0mas OHOJOTUYECKYI0 WH(OpPMAIMI0O W3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHITUIHBIN anmapar OHOJIOTHH.



[IpenMeTHble  pe3ylbTaThl  OCBOCHUS ~ Y4E€OHOTO  MpeaMeTa
«buonorusa» ¢ 11 knacce NOMKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME
HAay4YHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUW KapTHHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O
BKJIQJIE POCCHUHCKHX M 3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE
Oowosorny, (QYHKIIMOHATHHOW TPAMOTHOCTH 4YEJIOBEKA I PEIICHHS
KU3HEHHBIX 33/1a4;

YMEHHUE PACKphIBaTh COJIEp)KaHUE OHUOJIOTHYECKUX TEPMHUHOB H
MOHATUM: BHUJ, TOMYJSIUA, TE€HOPOHM, HBOIIOLMS, JBWXYIIHUE CHUIIBI
(dakToph) ABOJIIOIHH, MPUCIIOCOOJICHHOCTh OpraHu3MOB,
BUJ1I000pa30BaHue, dKOJOTUYECKHE (haKTOPBI, SKOCUCTEMA, MPOIYIIECHTHI,
KOHCYMEHTBI, PEIYyUEHTHI, LENH MNUTAHUS, SKOJOTMYECKas MUpPaMHJA,
ouoreorieHo3, Ouocdepa;

YMEHHE H3JaraTh OMOJIOTHYECKHE TEOPUU (PBOJIOIMOHHAS TEOPUS
Y. JlapBuHa, CcHHTETHYECKass TEOpPUS DBOJIOIMU), 3aKOHBl W
3aKOHOMEpHOCTH (3apozpimieBoro cxojctsa K. M. bapa, uepenoBanus
TJIABHBIX HarpasiieHuil u mytei soionuu A. H. CeBeprioBa, yueHus o
ouochepe B. . Bepnanckoro), onpeaenars rpaHUllbl UX TPUMEHUMOCTH
K JKUBBIM CUCTEMaM;

YMEHHME BIIaJIeTh METOJaMU HAy4YHOTO I[IO3HAHUA B OHWOJOTHUH:
HaOMIOZICHUE W OIHMCAHHWE KUBBIX CHCTEM, IMPOIECCOB U SBJICHUM,
opraHu3anuss ¥  TpPOBEJEHHE  OHOJIOTMYECKOTO  DKCIIEPUMEHTA,
BBIJIB)KCHUE TUIIOTE3HI, BBISIBJICHUE 3aBUCUMOCTH MEXKITY
HCCIIETyEMbIMU BEIMYMHAMU, OOBSICHEHHE IOJYUYEHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MMOHATHUHI, TEOPUN U 3aKOHOB, YMEHUE JI€JIATh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE  BBIICNATh  CYHIECTBEHHBIE  MPU3HAKU  CTPOCHUS
OMOJIOTUYECKNX  OOBCKTOB:  BHUAOB,  MOMYJAIUNA, MPOMYIEHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OII€HO30B U IKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB: HACIEJICTBEHHOM W3MEHYMBOCTU, €CTECTBEHHOIO OTOOpa,
BUJI000pa30BaHUsl,  MPUCIOCOOJICHHOCTH  OPraHU3MOB,  JIEUCTBUS
DKOJIOTHYCCKUX (PAKTOPOB HAa OPTaHW3MBI, TIEPEHOCA BEIIECTB M MOTOKA
SHEPrUU B AKOCHCTEMAaxX, aHTPONMOTCHHBIX H3MEHEHUU B 3KOCHUCTEMAax
CBOEH MECTHOCTH, KPYyTOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHUX IUKIIOB B
ouocdepe;

YMEHUE TMPUMEHSATh T[OJY4YEHHbIE 3HAHUS JUIsi  OOBSICHEHMS
OMOJIOTUYECKUX TPOIIECCOB W SBJIICHHWM, NJIS TPUHATHS TPAKTUICCKUX



pelIeHri B MOBCETHEBHOW JKU3HM C IIEJIbI0 oOecrieueHus: 6€30MacHOCTH
CBOETO 3[IOPOBBS U 37J0OPOBBSI OKPYKAIOLIUX JIIOJIEH, COOMIOICHUSI HOPM
IPaMOTHOTO TOBEJICHUS B OKpYKaloleH MPUPOIHON cpeje, TOHUMaHue
HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTHKEHUM COBPEMEHHON OUOIOruu
IS PaliMOHATBHOTO IPUPOIOTIOIB30BAHUS;

yYMEHHE peliaTh dJeMEHTapHbIe OMOIOTHYECKUE 3a7aul, COCTABIISATh
CXEMBI IIEpeHOoca BEIIECTB U SHEPTUHU B IKOCUCTEeMaX (I[eNU MUTaHUs);

YMEHHUE BBIMOJIHATh JIa0OpAaTOpPHBIE M TMPAKTHUYECKUE padoTHI,
coOmofaTh MpaBWia IMpu padore ¢ Yy4yeOHbIM U J1aOOPaTOPHBIM
000pyI0BaHUEM;

yMEHWE KPUTUYECKH OICHUBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX HCTOYHHUKOB (CpElICTBA MacCOBOW HMH(POpMAIUU, HAYYHO-
MOMYJISIPHBIE MaTepHalibl), pacCMaTpUBaTh IIOOATBHBIE IKOJIOTHUECKUE
mpoOJeMbl COBPEMEHHOCTH, (OPMHUPOBATh TIO OTHOIICHWIO K HHUM
COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE TTUCBMEHHBIE U  YCTHBIC
coolmieHusi, 00o0mas OHOJOTUYECKYI0 WH(OpPMAIMI0O W3 HECKOJIBKUX
HMCTOYHHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabn | IlpakTuueck (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypchbl
1 buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBbl€ cUCTEMBI M X OpraHu3anus 1 bubmmorexa [TOK
p . https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41c292
bu6mmorexa [{OK
4 XK 6
HSHEACATEIRHOCTD KICTIH https://m.edsoo.ru/7f41c292
5 PasMHOXKeHUE U MTHAMBUYAIBHOE 5 1 bubnnorexa [HOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M N3MEHYHNBOCTH g 15 bubmuoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 14 0 4

[TPOIT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne ni/nt P KoHnTtpoibH IIpakTHYeck (upp )
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThI ue padboThbl
pecypchl
1 DBOJIIONUOHHAS OUOJIOr U 9 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHUE )KU3HU HA 9 0.5 bubnnoreka [JOK
3emie | https://m.edsoo.ru/7f41cc74
3 Opra"nu3Mbl U OKpyIKaroIas cpeaa 5 1 buGnnorexa LIOK
p Py B pea https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUYECKUE 9 bubnnoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubnnoreka [JOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KITACC
KosanuyecTBo yacos
Jara DJIeKTPOHHbBIe N (ppoBbIE
Kountpo IIpakTu
Nen/m | Tema ypoka H3Y4YeHH o0pa3oBaTe/bHbIE
Bcero JIbHbIE yecKue
| pecypcsl
padoTsbl padoThI
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a

MeTtobl o3HaHus xuBor pupoasl. [IpakTuyeckas
2 pabota Ne 1 «lcrionb30BaHKE pa3InYHbIX METO/IOB 1 0.5
MIPU U3YYEHUH OMOJIOTUYECKUX 0OBEKTOB)»

bu6mmorexa [{OK
https://m.edsoo.ru/863e6122

3 buonoruueckue cucTemsl, MPOLIECCHl U UX U3YUYECHHE 1 bubmmorexa [HOK
https://m.edsoo.ru/863e6564

4 XUMHUYECKUH COCTaB KJIETKU. Boja u MuHepanbHble 1 bubnuorexa [JOK
conu https://m.edsoo.ru/863e674¢

bu6mmoreka [IOK

5 b .C 0 1
KA. LOCTAB H CTPOCHHE DETKOB https://m.edsoo0.ru/863e6b72

CDepMCHTBI — OHOJIOTUYECKHE KaTaJIu3aTOPHhI.

6 Jlaboparopnas padota Ne 1 «3yuenue | 0.5 bubnuorexa [JOK
KaTAIUTHYECKOW aKTUBHOCTH ()EPMEHTOB (HA ) https://m.edsoo.ru/863e6b72
pUMepe aMIJIa3bl WK KaTajaa3bl)»

bubmuoreka [JOK

7 JI 1
YreBozeL. JiumHE https://m.edsoo0.ru/863e6870

bubmuoreka [JOK

8 H .ATO® 1

YIIICHHOBRIC KHCHOTRT https://m.edsoo.ru/863e6d5c

9 Hcropus u metoapl uzydenus kietku. Kierounas 1 bubnuorexa [JOK

TEOpHUs https://m.edsoo.ru/863¢6e88

10 Kierka xak neoctHast )KuBasg cucTeMa 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Crpoenue sykapuotuyeckoit kierku. JlabopaTtopHas
pabota Ne 2 «/3yueHue CTpOeHUS KIETOK PacTeHUH,

bu6mmoreka [{OK

H YKUBOTHBIX, TPHOOB U OaKTEpHi 1101 MUKPOCKOIIOM 0.5 hitpss s, MBI
- TP p A p https://m.edso0o.ru/863e716¢
Ha TOTOBBIX MUKpOIIpEnapaTax U UxX OIMHCAHUE)
bubmuoreka [JOK
12 06 0

MCH BEILECTE HITH METabOTHIM https://m.edso00.1ru/863e766¢

13 doTocuHTE3. XEMOCHUHTE3 bubmorexa HOK
https://m.edso00.1u/863e7¢98

bu6mmoreka [{OK

14 C) i1 00

HEPTETHICCKII OOMEH https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UKII KIETKH. [[eeHne KIeTKu.

15 Murto3. Jlaboparopnas padota Ne 3 «Habmronenue 0.5 bubmmorexa [JOK
MHTO3a B KJICTKaX KOHYMKA KOPEILKA JIyKa Ha ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MHKpOTIperiapaTax»

bu6mmorexa [{OK
16 b 0 .P
nocuHTe3 Oenka. Peakius MaTpuiHOTrO CUHTE3a httos://m.edsoo.ru/863¢7966
bu6 K
17 Tpancnsanus — OnocuHTe3 OeNKa nommotexa O
https://m.edso00.ru/863e796e
bubmuoreka [JOK

18 H —

CIIICTORHbIC (bopMLI HSHI BprCBI https://m.edsoo.ru/863e7540
bubmuoreka [JOK

19 @OpMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo0.ru/863e81b6

https://m.edsoo.ru/863e831e
bubmuoreka [JOK

20 Meii

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE MOJIOBBIX KJICTOK.

)1 OmnonorBopenue. Jlaboparopuast padora Ne 4 0.5 bubnnoreka [JOK
«M3ydeHne cTpoeHus NOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.edsoo.ru/863e81b6
MHUKpOIIpenaparax»

bubmuoreka [JOK
22 WNHnuBunyansHOE pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

7 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U 1 bubanorexa [IOK
W3MEHUYNBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. | bubnnorexa [JOK
MonorubpuaHoe CKpenuBanmue https://m.edsoo.ru/863e8878

)5 JurubpugHoe ckperyBaHue. 3aKOH HE3aBUCUMOIO 1 bu6nuoreka [IOK
HacJIeOBAHU IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HacleI0BaHUEe PU3HAKOB.

26 Jlaboparopnas pabota Ne 5 «3yueHue pe3ynbTaToB | 0.5 bubnnorexa [JOK
MOHOTHOPUAHOTO ¥ TUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edsoo.ru/863e8c60
pOo30( MBI HAa TOTOBBIX MUKpOIIpENapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKkos, 1 bubnuorexa [JOK
CLIEIJIEHHEBIX C II0JIOM https://m.edsoo0.ru/863e8c60
N3menunBocTh. HenacnencrBeHHas U3MEHUMBOCTb.

)3 Jlaboparopnas padota Ne 6. M3yuenue | 0.5 bubmuorexa [JOK
MOAUGUKAITMOHHOW U3MEHYMBOCTH, IIOCTPOCHHE ' https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOW»

HacnencrBennast usmeH4nBOCTb. JIaboparopHas

29 abora Ne 7. «AHAIIM3 MyTalWii y Ipo30QwIbl Ha 1 0.5 bubmorexa HOK
P T . yAp ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOTIperapaTax»

b K

30 I'eneruka yenoBeka 1 nommorexa HO

https://m.edsoo.ru/863e8d78

31 PesepBHrlil ypok. O6001IEHHE 110 TEME |
«HacnencTBeHHOCTh U U3MEHYMBOCTh OPraHU3MOBY

32 Cenexuus Kak Hayka ¥ IIPOLIECC 1 bubmorexa HOK

1 Y pol https://m.edsoo.ru/863e9214

3 MeTobl U JOCTHXKEHHUS CENIEKIIUU PACTCHUN U 1 bu6mmorexa [{OK
JKMBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosiorus kak oTpacib NporU3BOIACTBA 1 bubmorexa HOK

P P g https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Koan4yecTBO 4acoB

Harta JJIeKTPOHHBbIE HU(PPOBBIE
Kourtpo IIpakTu
Nem/m | Tema ypoka H3Y4YeHH o0pa3oBaTte/ibHbIE
Bcero JbHBIE yecKHe
1 pecypchl
padorsl | padoTbI
1 OBOJIONUS U METOBI €€ N3YUEHUS 1 bubnnorexa LIOK
H A i https://m.edsoo.ru/863ea20e
2 Hctopus pa3sBUTHA IPEACTABICHUNA 00 YBOJIIOLIUNA 1 bubnnorexa LIOK
pHAP pedl H https://m.edso0.ru/863e9570
bubnnorexa [JOK
3 MUuUKpo3BOIIO 1
HKPOIBOTHOTHIA https://m.edsoo.ru/863e9cle
[Tomynsiius Kak 3JIeMEeHTapHast UHUIA BUJIA U
4 spomronuu. Jlaboparopuas padora Ne 1 «CpaBHenne 1 0.5 bubmmorexa LIOK
’ patop p - p ’ https://m.eds00.1ru/863e99¢6
BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHUIO»
5 JIBrokyniye cuiel (371IeMeHTapHbIe (aKTOPhI) | bubnmnorexka [JOK
HBOJIFOIIAN https://m.edsoo.ru/863e¢9da4
bu6mmoreka [IOK
6 E i 0TO 1
CTECTBEHHBIN 0TOOP U €ro PopMbI hitps://m.cdsoo.r/863¢9ed0
Pe3ysbTaThl 3BOTIONUHT: TIPUCITOCOOICHHOCTD
7 OpPraHW3MOB U BHI000pa3oBanue. JlabopaTopHas | 0.5 bubnmnoreka [JOK
pabota Ne 2 «Onmcanue mpucrnocodIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma M €€ OTHOCUTEIIBHOTO XapaKkTepay
8 Hanpasnenus 1 myTu Makpo3BOJIIOIUHA 1 buGnnorexa LIOK
p yr p 1 https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOMIONNN 1
10 Hcropus xu3HU HA 3eMile U METO/bI €€ U3y4eHUs 1
11 I'nmoressl NPOUCXOKACHUS )KU3HU Ha 3eMIie 1 bubnnorexa LIOK
p A https://m.edsoo.ru/863ea5a6
bu6 K
12 PazButue xu3Hu Ha 3eMIie 10 3paM U Ieproam 1 nommoreka O

https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3TaIlbl BOJIOIUN PACTUTEIHLHOTO U
*KUBOTHOTO Mupa. [IpakTrueckas padota Neo 1

bubnnoreka [JOK

13 «3ydyeHne NCKONaeMbIX OCTaTKOB PaCTEHUHN U 05 https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa bubmorexa HOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJI0BeKa (aHTPOIIOTEeHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBmxymue cuibl ((hakTophl) aHTPOIIOTEHE3a E;fi;ifg;gﬁg@ea da4
17 OcHOBHBIE CTaJIUU 3BOJIIOLUU YEJIOBEKA
18 YenoBeueckue pachl U MPUPOTHBIC aAaNTalluN bu6mmoteka [IOK
YyesoBeKa https://m.edsoo.ru/863eaca2
19 PesepBublit ypok. O6o01IeHNE 110 TEME
«BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMIIe»
20 DKoJIoTus Kak HayKa
21 Cpenbl 00UTaHUS U SKOJIOTHYECKHE (DaKTOPBI ngi;;fg;gﬁg@ea fec
Abuotnueckue pakropsl. Jlaboparopras padora Ne 3.
«Mopdomnoruueckrue 0COOEHHOCTH PACTEHUH U3
22 pa3HbIx MecT oOuTtanus». Jlaboparopuas padora Ne 4. 0.5 bubamorexa LHOK
«BiusiHUE CBETA HA POCT U Pa3BUTHE YEPEHKOB hitps://m.edsoo.n/863ebl0c
KoJieyca»
bu6mmoteka [IOK
23 buorutieckue paxrope! https://m.edsoz)_.lru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU MOIMYIISIIHH.
24 [TpakTrueckas padota Ne 2 «Iloacy€T mioTHOCTH 0.5
MOMYJISILIAKA Pa3HbIX BUJOB PACTCHUID
bu6mmoteka [IOK
25 Coo01iecTBa OpraHM3MoOB — OHOIIEHO3 https://m.edSO(Ifru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubnmnoreka [JOK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

OCHOBHBIE ITOKA3aTEIN 3KOCUCTEMBI. DKOJIOTHUYSCKHE

bubnnoreka [JOK

27 1
nupamusl. CBoiicTBa 3kocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [Ipupoansie 3xocucTEMBI 1
29 AHTpPOIIOTreHHbIE IKOCUCTEMBbI 1
bu6mmoreka [IOK
30 buocdepa — rnobanbHas sxocucreMa 3emiu 1 hitps://m.cdsoo.rw/863ebb3e
bu6mmoreka [IOK
31 3aKOHOMEPHOCTH CYIIIeCTBOBaHUs Orochepsl 1 hitps://m.cdsoo.rw/863ebd 16
32 UYenosedecTBo B buocdepe 3emin 1
33 Cocy1iecTBOBaHHE IPUPOILI U YEJIOBEUECTBA 1 bubnnorexa LIOK
yi pHpoZ https://m.edsoo.ru/863ebale
34 PesepBHrlit ypok. O60011enne Tembl «Coo01iecTa u |
DKOJIOTHYECKUE CUCTEMBI»
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposepsi
eMOoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbl CpelHero o01ero od0pasoBanusi

ChopMupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHbI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAZC POCCHUICKUX W 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOIOIUHU; (PYHKIIMOHAIBHOW I'PaMOTHOCTH

YCJIOBCKA Ui PCIICHUA JXKU3HCHHBIX 3aa4

YMeHHE pacKpbIBaTh COJEPKAHHE OMOJIOTMYECKHX TEPMUHOB W
TIOHSTHI: )KU3HB, KIIETKA, OPTaHU3M; MeTa00JI13M (OOMEH BEILIECTB
W TIpEBpalllcHHE DJHEPruu), ToMeocTa3  (caMOperyssius),
YpOBHEBAasi OPTaHU3AIMS KUBBIX CHCTEM, CaMOBOCIIPOHM3BEIACHHE
(penpoyKimsi), HACIEACTBEHHOCTh, HW3MEHYMBOCTh, POCT H

Pa3BUTHC

YMmenue  uznaratb  OMOJOTHYECKHE  TEOpUH  (KIETOYHAs,
XpOMOCOMHasi, MyTaloHHas ), 3akonsl (I'. Mengens, T. Moprana,
H.M. BapmmoBa) u yyeHuss (0 IEHTpaX MHOrooOpasus H
IPOUCXOXKAECHNUA KyJIbTypHbIX pacreHudt H.M. Basunosa),

OIIPCACIIATh I'PaHUIbI UX IIPUMCHHUMOCTH K ) KUBBIM CUCTCMaM

YMeHune BIaJeTh METOJAAaMH HAay4YHOrO TO3HAaHUS B OWOJIOTHUHU
(HaOJr0/ICHUE M OTIMCAHUE YKUBBIX CHUCTEM, IMPOIIECCOB M SBIICHUIA;
OpraHm3alys W TPOBEICHUE OHOJIOTHYECKOTO JKCIICPUMEHTA,
BBIJIBUKEHUE THUIIOTE3bl; BBISABICHHE 3aBUCUMOCTH  MEXIY
HCCIIeTyEMbIMU BEJIMYHMHAMH, 0o0BsICHEHHE MOJIYYeHHBIX
pe3yNnbTaTOB, MCIOJNb30BAHHBIX HAYYHBIX TOHSATUH, TEOpPUH WU
3aKOHOB; YMEHME JeJIaTh BBIBOJbI HAa OCHOBAHHUM IOJYYCHHBIX

pe3yabTaToB)

YMeHue BBIACIATE CYHICCTBCHHLIC IPU3HAKKW BUPYCOB, KIICTOK




HpOKapI/IOT nu BYKapI/IOT, OOJHOKJICTOYUHBIX W MHOTOKJICTOYHBIX
OpPraHM3MOB; OCOOEHHOCTH IIPOLIECCOB OOMEHa BCINECTB U
IPEBPAICHHS SHEPTUU B KIIeTKe, (POTOCUHTE3a, MIACTHYECKOIO U
SHEPreTHYECKOro OOMEeHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OHJ'IOI[OTBOPCHI/IFI, pa3MHO)K€HI/I$[, I/IH[[I/IBI/II[yaJII)HOFO pa3BI/ITI/I$[

opranu3ma (OHTOTEHE3)

YMeHMe MNpUMEHATh NOJIY4YEeHHblEe 3HAHUA Ui OOBSCHEHHUS
OMOJIOTHYECKUX  TPOLIECCOB M SABJICHWM, Ui  NPUHATHUS
IIPAaKTUYECKUX PEIICHWM B IIOBCEJHEBHOM JKU3HM B LEIAX
obecrieueHnss 0€30IACHOCTH CBOETO 3J0POBbS M 3I0POBbBS
OKpY’KaIOLIMX JIFOJeH, COOII0AEHUS HOPM T'PAMOTHOI'O MOBEICHUS
B OKpY’Karollel NMpUpOIHOU cpeje; MOHUMAaHUE HEOO0XOIUMOCTH
UCTIOIB30BaHUSI  JIOCTM)KEHUH  COBpPEMEHHOH  OHOJOTHH U

OMOTEXHOJIOT U ISl pallMOHAIBHOTO IPUPOAOIIOJIb30BAHUS

YMmenue pemiaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3a/la4 Ha MOHO- U
,I[I/IFI/I6pI/I,I[HOG CKPCIIMBAHUC, CLCIINICHHOC HaCJICAJOBaHUC,
COCTaBJIATH CXEMBI MOHOFI/I6pI/I,I[HOl"O CKpCUIUBAHUA JUIA

MMpEaACKa3aHUs HACJICAOBAHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOIHATH JTa0OPAaTOPHBIE M TPAKTHYECKHE paboTHl,
coOmoaTh MpaBuia mpu padore ¢ y4eOHbIM M JaOOpaTOPHBIM

000pyI0BaHUEM

YMeHHe  KpUTHYECKH  OLEHMBaTb U MHTEPIPETUPOBATH
uH(popMalMi0 OHMOJIOTMYECKOTO  COJIEP)KAHUS, BKJIHOYAIOIIYIO
IICEBJOHAyUYHblE 3HAaHUS W3 PA3NUYHBIX HCTOYHUKOB (CMU,
Hay4HO-IIOMYJISIPHBIE MaTepuabl); 3TUYECKUE aCHeKThI
COBpPEMEHHBIX  HCCJIEIOBAaHUH B OWOIIOTUH,  MEAMIIMHE,

OMOTEXHOIOTUA

10

YMeHue co3gaBaTh COOCTBEHHBIE IHCHBMEHHBIE U yCTHBIC
cooOmienus, o00o00mas Ouonorumdeckyro HHGOpMAIHIO W3
HECKOJIbKUX HMCTOYHUKOB, I'PAMOTHO HCIIOJIB30BATh MOHSITHUHHBINA

alrapar OuoJoruu

11 KIIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI




npoBeps
€MOoro
pe3yabT
aTa

o0pa3oBaTe/ILHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIK OHUOJIOTUU B CHCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHbI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAZC POCCHUICKUX W 3apyOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMONOTHHU; (HYHKIIMOHAIBEHOW TPAaMOTHOCTH

YCJIOBCKA JJIA PCHICHHUA )KU3HCHHDBIX 3a1a4

YMeHue packpbiBaTh COJIEp)KaHUE OMOJOTMYECKMX TEPMHUHOB U
MNOHSTHUI: BUJ, TOMYIALUS, T€HOPOHI, SBOJIOLHMS, ABIKYILNE
cwibl ((hakTOpBI) IBOJIONUH, MPHUCTOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, OSKOJIOTMYECKHE  (PaKTOPBI, IKOCHUCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, pPEIyLEHTbl, L€ MUTAHUA,

9KOJIOTUYECKAs MUpaMKJia, OMoreoreHo3, onochepa

YMeHue uznaratb OMOJOrHUECKUE TEOPUH (IBOJIIOLIMOHHAS TEOpUs
Y. JlapBuHa, CHUHTETHYECKas TEOpHsl HBOJIOLUM), 3aKOHbI U
3aKOHOMEpHOCTH  (3aponplimieBoro  cxoxactea K.M.  bopa,
yepeJoBaHMs TJIaBHBIX HallpaBieHUW M myTed sBosmonuu A.H.
CesepuoBa, yuenus o ouochepe B.1. Bepnanckoro), onpenensits

T'paHUIbl UX IPUMEHUMOCTHU K JKUBBIM CUCTEMAaM

YMeHue BJIaACTb MCETOAAMH HAYYHOI'O IIO3HAHUA B OHOJIOrUHU
(Ha6J'II-OI[eHI/Ie H OIIKMCAHHC KHUBbIX CUCTEM, ITPOLCCCOB U HBHGHHﬁ;
opranusanuvsa W IIPOBCACHHC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBUXKCHHUEC  THUIIOTC3BI, BbIAABJICHUC  3aBHUCHUMOCTU  MCXKIAY
HCCIICAYCMbIMU BCIN4YNHaMU, 00BsACHEHHE MMOJIYYCHHBIX
pPE3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHC JCJIaTb BLIBOJbl Ha OCHOBAHHHU ITIOJTYUCHHBIX

pe3yIbTaTOB)

VYmMmenne BBIJICIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUMA
OMOJIOTMYECKUX OOBEKTOB: BHOB, IMOMYJIAIHMHA, MPOIYLEHTOB,
KOHCYMEHTOB, pEAYyIIEHTOB, OHOTCOIIEHO30B M  3IKOCHCTEM;
OCOOCHHOCTH  TPOIECCOB  HACICACTBEHHOW  M3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHW3MOB, JICUCTBHS SKOJOTMYECKUX (DAKTOPOB HAa OPraHU3MBbI,

InepeHoCa BCIICCTB KW IIOTOKAa OSHEPIrUM B  OSKOCHCTCMaAX,




AHTPOIIOT€HHBIX HM3MEHEHUW B 3KOCHUCTEMAaxX CBOEH MECTHOCTH,

KpyroBopoTra BCUICCTB U OHMOreOXNMHUYECKHUX IOUKJIOB B 61/10C(1)epe

YMeHue MNPUMCHATHL IMOJYYCHHBIC 3HAHWUA JIA 00BACHEHUS
OMONIOTMYECKUX  MPOIECCOB M SABJICHUH, Ui  NPHHATHS
MMPAKTUYICCKUX pemeHHﬁ B HOBCG[[HGBHOﬁ JKHN3HU B IOCIAX
obecriedeHust 0€30IIACHOCTH CBOETO 37I0POBbS M 3/I0POBBS
OKPYKAIOILIHX JIOJIEH, COONIOICHHS HOPM I'PaMOTHOTO TOBEICHHUS
B OKpY)Karollel NPUPOTHON cpelie; MOHMMaHHe HEOOXOAMMOCTH
HCIIOJIb30BaHUA [[OCTI/I)KGHI/II;'I COBpeMeHHOI\/JI OMOJIOTHH JJIsA

PpaluOHAJIbHOI'O NPpHUPOAO0IIOJIB30BaAHUSA

YMeHue pemaTe 3J€MEHTapHble  OWOJIOTMYECKHE  3a/ayd,
COCTaBJISITh CXEMBI TIEPEHOCA BEHICCTB U DHEPTUU B IKOCUCTEMAX

(e mUTaHMs)

YMeHue BBIMIOJNHATE JTA00PATOPHBIE W TPAKTHYECKUE PadOTHI,
coOnrofarh mMpaBwia mpu paboTe ¢ yuyeOHBIM U J1aOOpaTOPHBIM

o0opynoBaHuEeM

YMeHue  KpUTUYECKH  OLEHMBAaTb U HHTEPIPETUPOBATH
uH(popMaIMio  OHUOJOTMYECKOTO  COJAEP)KAHUS, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUA W3 PAIMYHBIX HUCTOYHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIC MaTepHalbl); pacCMaTpHUBATh TI00aThHBIC
9KOJIOTHUECKHE TPOOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHUIO K HUM CO6CTB6HHYI-O I8(0X37000500)
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YMeHue co3gaBaTh COOCTBEHHBIE ITHCHBMEHHBIE U YCTHBIC
cooOmienus, o00o0mas Ouonorumdeckyro HHGOpMAIHIO W3
HECKOJIBKMX HMCTOYHHMKOB, I'PAMOTHO HCIIOJIb30BAaThb TMOHATHHHBIA

alrapar OHoJ0ruu




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEeHT COIepPKAHUSA

buonorus kak Hayka

1.1

buonorms — Hayka o okuBod mnpupoxae. Ponp Ouonoruum B
(GopMHpOBaHUU COBpPEMEHHON Hay4yHOHl KkapTuHbl Mupa. Cucrema

OMOJIOTUYECKUX HayK

1.2

MeTtonpl MO3HAaHUS >KMBOW HPUPOAbI (HAOJNIO/EHUE, SKCIIEPUMEHT,
OIIMCaHue, U3MEpPEHHUE, KJaccupukanus, MOZCIIMPOBAHHUE,

CTAaTUCTUYECKass 00pabOTKa JaHHBIX)

JKuBble cucTeMbl U HX opraHu3anusa

2.1

Kupble cuctembl (OMOCHUCTEMBI) KaK MpeIMeT HU3YYeHHsS OHOJIOTHH.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YPOBHI/I OpraHu3anmuu OHocHCTEM: MOHCKYHHpHO—FeHeTI/IquKHﬁ,
KHCTOqHLIﬁ, OpFaHHBMeHHBIﬁ, HOHyJ’IHHHOHHO—BHI{OBOﬁ,

IKOCHUCTEMHBIH, OnochepHbIit

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUMN COCTaB KJICTKH. XUMHUYECKHE JJICMCHTHI:
MaKpO3JIEMCHTBI, MUKPO3JICMCHTHI. Boz[a N MHUHCPAJIBbHBIC BCIUICCTBA.
CDYHKIII/II/I BOABI U MHUHCPAJbHBIX BCIICCTB B KIICTKC. HozmepxcaHHe

OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpBI
OenKOoB. He3zamenumeie u 3aMEHUMBIE AMUHOKHCIIOTBHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbl O€JIKOBOW MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAsl, TPETUYHAsT W YETBEPTUYHAS CTPYKTYpa).
XuMHYecKue cBorcTBa OeNkoB. bruonornueckue GyHKIUN OSITKOB.

®epMeHTHl — Ouosiornyeckue kKaranuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBII 1LEHTp, cyOcTparHas crnenupuyHocts. KodepMeHTsI.

Buramunsl. OTinunst GepMEHTOB OT HEOPTaHUYECKUX KaTaIn3aToOpoB

3.3

YrneBonapl: MoHOcaxapuabl (TIOK03a, pubo3a W JE30KCHpPH003a),

aucaxapuiubl  (caxaposa, JIaKTo3a) M IoJucaxapuasl  (Kpaxmad,




TJIMKOTeH, 1IEJUTI0JI03a). bronorndeckune GyHKIIUN YTIIEBOIOB.
Jlunuaer: Tpurauuepuabl, crepounsl, Gochonunuasl. ['uapodunbHo-
ruapogoOHbie  cBoiicTBa. buonorumueckue (yHKUMM — JIUIKIOB.

CpaBHeHUE YTIIEBOIOB, OCITKOB U JIMIIAOB KaK UCTOYHUKOB YHEPTHH

3.4

Hyxneunnossie kucnotel: JJHK u PHK. Hykneorunsr — mMoHOMEpBI
HyKJIeMHOBBIX KHcIoT. Ctpoenne um ¢ynkumun JIHK. Crpoenue wu

¢byukun PHK. AT®: ctpoenue u pyHKuun

3.5

[utonorus — Hayka o kierke. Kirerounas teopust. MeTonpl n3ydyenus

KIJICTOK

3.6

Knerka xak menoctHast skuBasi cuctema. OOIIMe NMPHU3HAKH KIIETOK:
3aMKHYyTas HapykHas meMmOpana, mosekyinbl JIHK kak renernueckuit

alrapar, CuCTe¢Ma CMHTE3a Oenka

3.7

Tunel KI€TOK: SyKapuoTHUYecKas U npokapuotudeckas. OcodeHHocTH
CTPOEHHS MPOKAPHOTHYECKOW KieTkH. KieroyHas cTeHka OaKTepHid.
Crpoenne  sykapuoTmueckoid  kieTkun. OCHOBHBIE — OTJIMYHSA

PacTUTENBHOM, )KUBOTHON U TPUOHOM KIICTKH

3.8

[loBepXHOCTHBIE ~ CTPYKTYyphl ~ KJIETOK —  KJIETOYHAas  CTEHKA,
TIIMKOKaNHKC, uX QyHkimy. [Ina3marnueckas memOpaHa, €€ CBOWCTBA U
¢ynkiuun.  Hutommiasma u e€  opraHouapl.  OgHOMEMOpaHHBIE
OpraHouzbl KIETKH: HdHAomasmatudeckas cerb (OIIC), ammapar
lompmxu, nm3ocomel.  [lodmyaBTOHOMHBIE — OpraHOMIBl  KIIETKH:
MUTOXOHIPUH, TUacTuabl. [IporcxokaeHne MUTOXOHAPHIA U TITACTHI.
Buper mnactun. HememOpaHHBIE OpraHouabl KIETKH: PHOOCOMBI,
KJIETOYHBIN HEHTP, PECHUYKH, KI'yTUKH. DYHKIIMH OPraHOUI0B KICTKH.

Bxirouenus

3.9

SAnpo — perymsatopHblii LeHTp kieTku. CTpoeHue siapa: saepHas

000J104Ka, KapuOoIUIa3Ma, XpPOMAaTHUH, SAPBIILKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KJIETKE

)KI/I?,HGZIGHTGJIBHOCTI) KIJICTKHU

4.1

OOmen BemiecTB, WM MeTabOIM3M. AcCUMUISAIUS (IJIACTUYECKUN
00OMEH) M JUCCUMUIISIUA (PHEPTETUUYECKUNA OOMEH) — JIBE CTOPOHBI
eAMHOro Tmpomecca Merabonu3Ma. Tumbl oOMEHa  BEIECTB:
aBToTpoHBIE W TerepoTpodHbd. Pons ¢epmeHTOB B 0OOMEHe

BCIICCTB U IIPCBPAIICHHUH SHCPIUH B KIICTKC

4.2

®dotocunTe3. CBeToBas M TEMHOBas (1)21351 (1)OTOCI/IHT63€L Peakunu




¢dorocunTeza. dpdexkTuBHOCTH PoTOCHHTE3A. 3HAUEHUE (DOTOCHHTE3A
JUIsl KU3HU Ha 3emiie. BrusHue ycnoBuii cpensl Ha (OTOCHMHTE3 M
CIIOCOOBI MOBBIMICHHUS €T0 POJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.
XeMOCHHTE3. XeMOCHHTE3UPYIOIIHE OaxkTepuu. 3HaueHue

XCMOCHHTE3a JIA )KM3HHU Ha 3emite

4.3

OHepreTudeckuii oOMEH B  KJETKe. PacumieryieHwe BEIIeCTB,
BBIICJICHUE M AKKYMYJIHMpPOBaHME DJHEPrMM B KIJIETKE. OTalbl
SHepreruyeckoro ooOmeHa. Inmkonu3. bpoxeHue u ero BHIbL
Kucnopognoe okucneHue, i KJIETOYHOE AbIxaHue. I(P(PEeKTUBHOCTh

YHEPTEeTHIECKOro 0OMeHa

44

Peakuuu matpuunoro cuntesa. I'enernueckas unpopmanus u JHK.
Peanuzanus renermueckoil MHpoOpManuu B KIETKe. | 'eHeTHueckuit
KOJl W ero cBoictBa. Tpanckpumius — MaTpuuHbli cuHTe3 PHK.
Tpancnsanus — 6uocunres Oenka. KonupoBanue aMMHOKUCIOT. Poib

pubocom B OnocuHTe3e Oenka

4.5

Hexknerounsie ¢hopMbl )kU3HU — BUPYCHI. ICTOpHUS OTKPBITUSI BUPYCOB
(.. NBanoBckwmii). OCOOCHHOCTH CTPOCHHS W KH3HEACATCIHHOCTH
BUpycoB. bakrepuodaru. bone3snu pactenuii, >)kKMBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (B1UY) —
Bo30ynutensy CIINa. Ilpodunaktuka pacrnpocTpaHEHUS BUPYCHBIX

3200J1€BaHU

Pasmuoxenne n HHIUWBHUYaJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTounslid MK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u
muto3. Ilpomeccel, mpotekatonme B uHTepdaze. Permukamums —
peakmusi  marpuyHoro cunre3a JIHK. Crpoenme xpomocom.
XpOMOCOMHBIH HAa0Op — KapuOTHUI. JIMIUIOWIHBIA M TaruIOWIHBINA
XpoMocoMHbIe Habopbl. Xpomatuibl. [luTonorumueckue OCHOBBI
Pa3MHOXKEHHS U UHIMBUAYAJIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne xnetkn — wmuro3. Cragum wmwurto3a. [lponeccsl,
MPOUCXOASAIINE HA Pa3HBIX CTAUSIX MUTO3a. buonornueckuii cmMbici

MHTO3a
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CDOpMBI Pa3MHOKCHUA OPraHHU3MOB!: 0Oecrnoyioe W IIOJIOBOE. Bunpr
Oecnooro PAaSMHOXCHUA: ACJIICHHUEC HAABOC, INOYKOBAHHWC OAHO- U
MHOTI'OKJICTOYHBIX, cnopoo6pa3013aHHe, BEICTAaTUBHOC PA3MHOXCHHUC.
I/ICKyCCTBeHHOG KJIOHUPOBAHUC OPraHu3MoOB, €ro 3HAYCHHUC IJId

CCIICKI N
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[TosoBOE pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.
Meito3. Cragum wmeito3a. Ilponecchl, MPOUCXOIMAIIME HA CTAAUAX
Meiio3a. IloBemenme xpomocom B Meiosze. Kpoccunrosep.

Buosornueckuii CMBICH U 3HAYEHUE MeEH03a

5.4

["amerorenes — npoiecc 00pa30BaHUS MOJIOBBIX KJIETOK Y KHUBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKH U SIMIHUKU. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX  KJETOK — TaMeT (ClepMaro30uf, SHIEKIeTKa) —
cnepmaroreHe3 u oorene3. OCOOEHHOCTH CTPOEHUS SUILIEKIETOK W

CIICPMATO30UI0B. OHHOI[OTBOpeHI/IC. HapTeHOI‘CHCS

5.5

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHUOHAILHOE pPa3BUTHE
(aMOpuorenes). Dtanbl 3MOPHOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX
KUBOTHBIX npoOJieHue, racTpyJIsLus, OpPTaHOTECHE3.
[TocTomMOproHaIbPHOE ~ pa3BUTHE.  TUIBl  MOCTAIMOPHOHAILHOTO
pa3BUTHS: TpsIMOe, HempsMoe (JIMYMHOUYHOE). BrusHME cpenpl Ha
pa3BUTHE OPTaHU3MOB; (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 ILIBETKOBOI'O PACTEHUSA:

CTPOCHUC CCMCHHU, CTAAUN PA3BUTHUSA

HacnencTBeHHOCTh M U3MEHUMBOCTD OpraHnu3mMoB

6.1

[Ipenmer m 3amaum reHeruku. VMcropusa pasButus reHetuku. Brian
POCCHMCKHMX U 3apyO€XHBIX YYEHBIX B pa3BUTHE I'€HETUKU. MeTomabl
TeHETUKN (THOPUAOIOTUIECKUN, ITUTOTCHETHYECKUI, MOJICKYIISIPHO-
reHetuyeckuil). OCHOBHbIE TeHeTHYeckue NOHATUA. ['eHernueckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAceJ0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE [
MenneneM. MoHorubpuaHoe cKpelyBaHue. 3aKOH eIuHo00pa3us
ruOpuoB mnepBoro mnokojeHus. IlpaBuno nomMuHHpoBaHHA. 3aKOH
paciuenjeHuss npusHakoB. [umore3a uucrorhl ramer. IlonHoe u
HEIMOJIHOE JOMUHUPOBAHHUE.

JlurubpusnHoe ckpermuBaHue. 3aKOH HE3aBUCHUMOIO Haclle0BaHUS
IPU3HAKOB. [{utorenernueckue OCHOBBI JUTUOPUAHOTO
CKpeliMBaHus. AHanu3upymoliee ckpemuBanue. lcnonb3oBaHue

AHAIIU3UPYIOLICTO CKPCIIUBAHUWA I ONIPEACIICHUA TCHOTUIIA ocobu

6.3

CuennenHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana no
CLICTUICHHOMY HacCIIeIOBaHUIO T'eHOB. HapyiieHue crensieHus reHoB B

pe3yiabTare KpOCCHHI'OBEpaA. XpOMOCOMHaH TCOPpHA




HaCJICICTBEHHOCTH. | eHEeTHYCCKHE KapThbl.
I'enetuka mona. XpOMOCOMHOG OIIpCACIICHUC I10JIA. AYTOCOMLI n
IIOJIOBBIC XPOMOCOMBEI. I'omorameTHsbIe n I'eTCPOraMCTHLIC

OpTraHHu3MBI. HaCHGHOBaHI/Ie IMPU3HAKOB, CHUCIVICHHLIX C I1OJIOM

6.4

N3meHunBOCTh. Buapl  HM3MEHYMBOCTH:  HEHACIEACTBEHHas U
HacneacTBeHHas. Posib cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakteprucTuka MOAU(GUKAITMOHHOW U3MEHUNBOCTH. BapuarmoHHbIi
pAin W BapuauuoHHas KpuBas. Hopma peakuuu npu3Haka.
KonuyecTBeHHbIE U KaueCTBEHHbIE NMPU3HAKU U UX HOPMA PEAKLHUU.

CaoiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH

6.5

Hacnencreennas, WU T€HOTUIINYECKAs, U3MEHYUBOCTD.
KomOunatuBHas u3MEHYMBOCTH. Meii03 1 MOJI0BOM MPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. MyTalMOHHas HM3MEHYHMBOCTD.
Knaccugukamuss MyTanuili: TeHHble XpPOMOCOMHBIE, T'€HOMHBIE.
Yactota W npuuuHbl MyTauuil. MytareHnble (axkTopbl. 3akoH
TOMOJIOTUYECKHUX pPSAJOB B HACIEACTBEHHOW wusMeHuuBoctn H.U.

BasuoBa

6.6

l'enernka 4enoBeka. Kapuworunm dyenoBeka. OCHOBHBIE METOMbBI
TeHETUKHU YeloBeKa: reHeaJOTHYeCKUH, OJIM3HELIOBBIIA,
[UTOTCHETUYECKUN, OMOXUMUYECKUI, MOIEKYJISIPHO-TEHETHUYECKUIA.
CoBpemeHnHoe olnpezeneHue reHOTUna: MIOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4ucie ¢ nomouisro [11[P-
aHanuza. HacnenctBennble 3a001eBaHMs YeIOBEKa: TeHHbIE OOJIE3HH,
00JIe3HU C HACIEACTBEHHOU MPEIPacloiOKEeHHOCThI0, XPOMOCOMHbBIE
0one3znu. ComaTuueckue U TIeHepaTuBHble MyTauuu. [IpuHIUIBI
3I0pOBOTO 00pasa KU3HH, AMATHOCTHKH, NPOPUIAKTUKA U JICUCHUS
TeHeTUYECKUX OoJe3Hed. MenuKo-reHeTHYecKoe KOHCYIbTHPOBaHHE.
3HaueHUuEe MEIUIMHCKOW TeHETWKH B MPEJOTBPAIICHUU U JICUCHUU

reHEeTHYECKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenexunss Kak Hayka M IIpOLECC. 3apOXACHHUE CEIEKIMM U
nomectukanus. Yuenne H.M. BapuiioBa o ieHTpax MpOUCXOKIACHUS U
MHOrooOpasusi KyJlbTypHBIX pacTeHud. LIeHTpbl NpoucxoxaeHus

JOMaIITHUX KNBOTHBIX. COpT, nopoaa, mirtaMm

7.2

CoBpeMeHHbIE METO/bl CelNeKUMU. MaccoBbli M HWHIUBUIYaTbHBIN

OT60pI>I B CCIICKLI MU paCTeHI/Iﬁ 1 KXHMBOTHBIX. OI_IeHKa OKCTCpPhELPA.




bimskoposicTBeHHOE CKpeniuBaHue — WHOpuauHr. Yucras JuHUS.
CkpeuuBaHue 4YHUCTHIX JUHUHM. ['eTeposuc, wnm rubpugHas cuia.
HeponctBennoe  ckpemuBanue —  aytopuauHr.  OtnanéHHas
rudpuam3arys u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 H IMOTyICHHE
MOJIMIUIOUAOB. JIOCTHIKEHHSI CENIeKIIUM PACTeHUM, XUBOTHBIX U

MHUKPOOPIraHU3MOB

buorexHonorust kKak oOTpacib MPOU3BOACTBA. ['€HHAs HH)KEHEPHs.
Oranbl  co3ganus  pekombunantHot JIHK u  TpaHCreHHBIX

opranu3moB. Kilerounas wumxeHepusa. KieTouHble  KyJIbTYpBI.

7.3 MukpoKJIOHaNBbHOE  pa3MHOXeHue  pacrteHud.  KinoHupoBaHue
BBICOKOIIPOIYKTHUBHBIX CEJIbCKOX 0351 CTBEHHBIX OpraHUu3MOB.
Dkonorudeckue W IThueckue npobirembl. MO — reHeruuyecku
MOAUGPUIIUPOBAHHBIE OPTaHU3MBI

11 KJIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 DBOJIOIMOHHAST OMOJIOTHUS
DBOIIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa HBOJIIOLIUN. [TaneonTonornueckue:
MOCJIEIOBATEIbHOCTh MOSIBJIEHUS BHUJOB B  IAJTEOHTOJOTMYECKOU
aeronucu, mepexoansie (opmel. buoreorpaduyeckue: cxoacTBo u

. paznuuue dayH u QIop MaTEPUKOB U OCTPOBOB. DMOPHUOIOTHUECKUE:

' CXOACTBAa M pa3iuyus SMOPHUOHOB pa3HBIX BUJOB IIO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHaJIOTUYHBIE,
PYOMMEHTapHbIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH u OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB
OpomononHas teopust Y. JlapBuna. IIpeanochuik BO3ZHMKHOBEHUS
JapBUHW3MA. JIBWXKyIIME CHJIBI 53BOJIIOIMM BUAOB 10 JlapBHHY

1.2 (M30BITOYHOE  Pa3MHOXKEHHE TIPH  OrPAaHUYCHHOCTH  PECYPCOB,
HeomnpenenéHHas  M3MEHUMBOCTh, Ooppba 3a  CYIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)




1.3

Cunrernueckast Teopust spostonnu (CTI) u 0OCHOBHBIE €€ MOJI0KEHUS.

Mukposonrorus. [lonynsnus Kak eIuHUIA BUA U YBOJTIOLUN

1.4

HBwxymme cunbl  (GakTopbl) 3BOJIOLMU  BHJIOB B  INPHUPOJE.
MyTanuoHHBIH  mpolecc U KOMOMHAaTUBHAasT  M3MEHUYUBOCTb.
[omynsumonnsie BomHBI M apel¢ reHoB. M3omsamus u Murpanus.
EctectBeHHBIN 0TOOp — HampaBIstOmUN (akTop ABOMONHH. DOPMBI
€CTECTBEHHOT'O 0TOOPA.

[TprucnocoOneHHOCTh  OPraHM3MOB — Kak  pe3yjabTaT  3BOJIIOLUU.
[Ipumepsr mpucnocoOiieHuit y  opraHu3mMoB. ApoMopdo3sl U
UAMO0AJANTALUH.

Bun wu BupmooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OPMBI

BI/I,Z[OO6paSOBaHI/I$IZ I‘GOFpa(bI/ILICCKOC, 3KOJIOTHYCCKOC

1.5

MaxponsBosrorust. @opMbl BOIONUH: (DUIETUYECKast, TUBEPreHTHA,

KOHBEpreHTHas, napauienbHas. HeoOparumocTs 3Boonun

Bo3nukHnoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuHble NpENCTaBICHUA O 3apOKACHHM Ku3HM. HayuHsble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie: aOHOoreHe3 U MaHCIepMusl.
XuMuYecKkass — 3BOJIOLUSA.  ODKCHEPUMEHTAIbHOE  MOATBEPKIACHHE
XUMHUYeCKOH  sBomronMu. HawanmpHble  3Tanmbl  OMOJIOTMYECKOM
spommonnu. I'mnoreza PHK-mupa. [lepBble KII€TKM M MX 3BOJIOLIHS.

CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PaszButue »xu3Hm Ha 3emne 1o spam U nepuoaam. Karapxeil.
Apxelickas u nporepo3oiickas 3psl. [laneo3oiickas spa u €€ nepuosl:
KeMOpHUIHCKHA, OPIOBUKCKHUM, CUITYpUHCKHIA, JICBOHCKUM,
KAMEHHOYT'OJIbHBIM, NEepMCKUU. Me3o30lickas 3pa U €€ NEepUoibl:
TPUACOBBIN, FOPCKUH, METTOBOM.

Kaiino3oiickas 3pa u €€ nepuoapl: MAJIECOr€HOBBIA, HEOTCHOBBIMH,
AQHTPOIIOI€HOBBIM.  XapaKTEepUCTHKAa KiIMMaTa M TEOJOTMYECKHX
npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOIO U )KUBOTHOI'O
mupa. Apomopho3bl y pacTeHHil U KUBOTHBIX. [losiBlIeHue, pacuBeT u

BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB
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CucreMa OpraHn4yeckoro Myupa Kak oTpakeHue 3Botoluu. OCHOBHBIE

CUCTCMATUYCCKHUEC I'PYIITIBI OPIraHU3MOB
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OBojironMs  4YejnoBeKa. AHTPOINOJIOTHMs Kak Hayka. PasButue
IPE/ICTaBICHUH O TNPOUCXOXKACHUHM 4eloBeKa. MeToapl W3ydeHUs
anTporioreHe3a. CXoacTBa M pazIUuus YeJIOBEKA M IKHUBOTHBIX.
Cucremaruyeckoe MoJIoKeHUE YeI0BeKa.

Hewxymme cunbl  ((akroper) aHtpomoreHe3a. HacnenctBenHas
U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOImEecTBeHHBIN 00pa3 KU3HH,

W3TOTOBJICHUE OPYJIUN TPY/a, MBILIJIEHUE, PEUb

2.5

OcHOBHbBIE CTaJMM U BETBU DSBOJIIOIUM YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek yYMEJbIH, Yenosek IPAMOXOSALINH, Yenosek
HeaHaepTaibckuii, YenoBexk pasymHblii. Haxonkum uckomaeMbIx
OCTaHKOB, BpeMs CyLIECTBOBaHUs, 00JIaCTh PACIHPOCTPAHEHUS, 00BEM

I'OJIOBHOI'O MO3TIa, 06p213 JKU3HU, Opyaua

2.6

YenoBeyeckre packl. OCHOBHBIE OOJNBIIME pachl: E€BPOICOUIHAS
(eBpa3uiickas), HErpO-aBCTPaAJIOUHASA (axBaToOpHUaNbHAs),
MOHTOJIOMTHAsI (a3maTcko-aMepHKaHCKas). UYepTsl
NpUCIOCOOICHHOCTH MPEJCTABUTENICH YETIOBEYECKHX PAC K YCIOBHIM

CYHICCTBOBAaHHA. EnuncTBO YemoBedYecKux pac. KpI/ITI/IKa pacusma

OpranusMsbl 1 OKpyXkarouias cpeaa

3.1

DKkonorusi Kak Hayka. 3aJaud W pasfenbl JKOJOTuu. MeTosl
HKOJIOTMYECKUX MCCIENOBAHUN. OKOJIOIMYECKOE MHPOBO33PEHHUE.
Cpenpl oOWTaHHMS  OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAS,

IIOYBEHHAs1, BHYTPHOPTaHU3MEHHAs

3.2

Oxonorudeckue gakropsl. Kiaccupukanus sKoI0ruueckux GakTropos:
abuoTuueckue, OHOTHYECKHME W  aHTpomnoreHsele. JlelicTBue

HKOJIOTMYECKUX (PAKTOPOB HA OpraHU3MBI
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AOuoTtuueckue  (akTOphl:  CBET, TEMIlepaTypa,  BIAKHOCTD.
®oronepuoausm. IlpucnocobneHuss oOpraHU3MOB K  JIEHCTBUIO

abuoTtuueckux (pakTopoB. bruosornueckrue puTMbl

3.4

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOICHCTBUIL:
KOHKYPEHLIUA, XMILHUYECTBO, [Iapa3sUuTU3M, MyTyaJlu3M,
KOMMEHCAJIU3M (HaXJeOHUYECTBO, KBApPTHUPAHTCTBO), AaMEHCAIHU3M,
HeTpanu3M.  3HaueHHMe  OMOTMYECKMX  B3aUMOJCHCTBUH  JUId

CYyHICCTBOBAHHA OPraHM3MOB B ITPUPOAHBIX COO6III€CTB8,X




3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMysiii. OCHOBHbIE MOKAa3aTeNN
HNOMYJIALMHA: YUCICHHOCTh, IUIOTHOCTb, POJKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MHUrpanus. JlMHaMuUKa YKMCICHHOCTH IONYyJSAIMM U €€

peryisaus

COO6H_I€CTBa H OKOJIOTHYCCKHUEC CUCTCMBI

4.1

Coo0OmiectBo opranm3mMoB — OwoneHo3. CTpyKTypbl OHOIICHO3a:
BUJIOBAs, IPOCTPAHCTBEHHas, Tpoduueckas (muineBas). Bujbi-

noMuHaHTEL. CBS3U B OMOLIEHO3€E

4.2

Dxosiorudeckue cucreMbl (3xocuctemsl). [lonarue o6 skocucreme u
ouoreoneHo3e.  DYHKIMOHAIBbHBIE  KOMIOHEHTHI ~ JKOCHUCTEMBI:
IPOJYLEHThI, KOHCYMEHTBI, pe1ylleHTbl. KpyroBOpOT BEIIECTB U ITOTOK
9HEpruu B  dKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. Ilumesble nenu u ceru. OCHOBHBIE IOKa3aTeNH
9KOCUCTEMBI: Ouomacca, NPOAYKLHS. DKOJIOTUYECKUE MHUPAMUIIBI:
OPOAYKIMHM, YHUCIEHHOCTH, Ouomaccbl. (CBOHCTBA HIKOCHCTEM:

YCTOIZHHBOCTL, caMoperyJsanus, pa3BuTucC. CYKI_IGCCI/IH

4.3

[IpupoaHbIE SKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. DKocHcTeMa
XBOWHOTO WJIH IIUPOKOJIMCTBEHHOTO Jieca.

AHTPONOTeHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe © XO3AMCTBEHHOE 3HAYEHUE ArpodKOCHUCTEM H
ypOO3KOCUCTEM.

buopaznoobpasue kak hakTop ycToiunBoCcTH 3KocucteM. CoxpaHeHHE

OHMOJIOTrUYECKOro pa3HooOpasus Ha 3emie

4.4

VYuenne B.M. Bepnaackoro o Owmochepe. I'panunbl, cocrtaB u
CTpykTypa Ouocdepbl. JKuBoe BemectBO U ero  (yHKITUH.
OcoGennoctu o6uochepsl KaK rI100ambHOM 9KOCHCTEMBI.
JlnHamudeckoe paBHOBecMe © oOpaTHas cCBs3b B Omocdepe.
KpyroBopoTbl BemecTB U OHOT€OXMMHUYECKHE IHKIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIbHOCTE Orochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTPOIOTCHHBIC W3MCHCHHS B
ouocdepe. [MobanbHBIE SKOJTOTHUECKHUE POOJICMBI.
OcHoBa palMOHAILHOTO YIPABJICHHS MPUPOJHBIMH pECypcaMHu U UX

HCIIOJB30BAaHUC. I[OCTI/I)KCHI/IH OHOJIOTUHU U OXpaHa IpUupoOabl




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






